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THE GENUSSYNALPHEUS."

By Henri Coutiere,

Of the Ecole Sup^rieiirc dc I'harmacie, Paris.

HISTORY OF THE AMERICANSPECIES OP^ THE GENUS.

The nominal species of Synalpheus from the coasts of America at

the present time are eight in number, of Avhich one, Alpheus precox

of Herrick, is a nomen nudum. All of them appeared at ficst under

the generic name of Alpheus: A. Tnhius Say (1818), ^4. spinif^'ons

Milne Edwards (1837), A. tridentulatus Dana (1852), .1. saidcyi

Guerin (1856), A. leviusculus Lockington (1878), A. saulcyi longi-

carpus and A. saulcyi hrevicarpus Herrick (1891).

These nominal species are so imperfectly diagnosed that I have

been able to retain the names of only three of them, Syncdpheus

minus (Say), S. hrevicarpus (Herrick), and S. longicarpus (Her-

rick). This list could have been augmented by Alpheus leviusculus

Lockington, had it not been necessary to change the name (it having

been preoccupied by Dana) to S. lockitigfoni.

The A. spinifrons of Milne Edwards is from Chile. The type is

lost, and I have seen no form from that region which exactly corre-

sponds. Although Nicolet's drawing may be very imperfect with

regard to the cephalic appendages, yet the scaphocerite seems to be

much reduced, and this is confirmed by the text :
" lamina basilar de

las antenas esternas muy pegueha, sin llegar con mucho a la estremi-

dad del pediinculo de estos organos." I do not believe that the

species, in view of this circumstance, can be placed elsewhere than in

the L^viMANUs group. The small claw, it is true, is described sim-

ply " con algunas pelos," but the plume of long hairs, so charac-

teristic of this claw in the group, could, in spite of its constancy, very

easily pass unnoticed. This plume has never before been described

or figured; but the unusual prevalence of the L.evimanus group on

the American coasts compels me to recognize the importance of this

curious, though apparently insignificant, character.

Formerly, I identified Alpheus tridentidatus Dana with A. minus

Say, by reason of the short and broad form of the frontal teeth and
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the slight build of the small claw. Dana's species is from Rio

Janeiro, and the species of the Brevicarpus group (to which A.

minus belongs) are not as yet known to extend beyond Bahia. But

that is a purely negative assumption, of very little value, and I still,

as the most plausible explanation, consider that the antennal scale

was accidentally omitted from Dana's drawing. The absence of this

scale would suggest the L^evimanus group; but none of the species

of this group have the external spine of the basicerite so short or

the stylocerite so long. The exact identification of the form is,

however, imijossible because of the large number of closely related

sj)ecies and the slightness of the distinctive characters.

Alpheus tni7ius is no longer represented by authentic specimens,

except the two dried examples, fortunately alike, preserved in the

British Museum and sent to Doctor Leach by Thomas Say himself.

They can be identified with a rather common species from Florida

and the Bahamas; such a determination would probably not be pos-

sible for all the specimens collected by Say, did they still exist.

Another species from the same region, appearing to be even more

common, is that which Herrick has described under the name of .i.

saulcyi hrevicarpus, in opposition to his ^1. smiley i longicarpus. Far

from being closely allied varieties of a single species, these tAvo forms

are in reality widely separated and easily distinguished ; furthermore,

S. hrevicarpus., which I had formerly considered synonjmious with

S. minus (Say), is also distinct, and each of these two species pos-

sesses several subspecies, forming a small, well-defined group which

may be designated as the Brevicarpus group, which, so far as is

known at present, is characteristic of the American region.

I have not succeeded in identifying Alpheus sauleyl Guerin with

any of the forms which I have studied ; the species belongs obviously

to the Brevicarpus group, being perhaps synonymous with S. hrevi-

carpus (Herrick). In Guerin'S drawing the chief character which

recalls this species is the narrow form of the antennules; but the

frontal teeth, the scaphocerite, the superior prominence of the basi-

cerite are very imperfectly figured. As Guerin's species is from Cuba,

I should be more inclined to believe it synonymous with the new form

which I have named S. hrevicarpus guerini, which is also from the

West Indies, and which in other respects appears most comparable to

Guerin's figure. This resemblance is, however, much too vague for

me to consider myself justified in retaining the name of saulcyi, in

spite of my desire to do so.

As to Alpheus longicarpus, I have been able to examine two speci-

mens received from Professor Herrick; because of the dissimilarity

of these two specimens, I had thought it wisest to distinguish all those

which corresponded to them respectively under the name of longicarpus

a and /?, but this distinction is veiy far from being satisfactory ; for
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S. longiearpus a belongs in realit}^ to the group Avhich I call the

L^KviMANUs group, from the name of the Mediterranean species of

Heller, a group which is characterized essentially by a brush of long

stiff hairs on the movable finger of the small claw. I have been

obliged to recognize eighteen species and subspecies belonging to it

upon the American coast, so that the old specific limits have become
greatly narrowed; I have retained the name lonr/irarpus for that

species which appears to be among the most widelj^ distributed in the

region of the Gulf of Mexico and the Bahamas, and which conforms
to one of Herrick's types; the species has small eggs and its larva3

are zoese; in regard to /S. longicarpus /?, the specimens which I had
at first grouped under that name are found to be referable to three

very distinct species, each provided with numerous subspecies; that

species which corresponds to the type specimen of Herrick is S.

peetiniger^ new species; the other two have received the names S.

hrooksi and S. herricki. All three have eggs of large size, from which
spring mysis larvae, and one of the species must certainly be Herrick's

nominal species Alpheus precox^ without its being possible to definitely

determine which.

Save for the preceding exceptions, all the forms, perhaps thirty

species and varieties, have had to receive new names. It is a con-

siderable number, and surprised me at first. Although several pre-

sent very strong resemblances to other forms of the eastern Atlantic,

the Indian Ocean, and the Pacific islands, all are peculiar to the

American coasts. This is true also of S. lockhigtoni^ which is repre-

sented in the Indian Ocean by some closely allied species, which, in

turn, are difficult to separate from specimens from the Red Sea, the

Mascarene Islands, and from the west coast of Africa. It would seem
that these specimens represent local races of a cosmopolitan species.

There is, however, a remarkable exception in S. latastei, Chilian speci-

mens of which can not be distinguished from Australian.

CLASSIFICATION OF THE SPECIES.

In view of the grooving number of species of the genus Synalpheus^

one is led to distinguish among them several groups composed of the

more closely allied forms, which may be differentiated in the following

manner

:

KEY TO THE SPECIFIC GROUPSOF THE GENUSSYNALPHEUS.

a\ Supraorbital spines insignificant eoini)ared to the rostrum ; antennules

shorter than the antenutt; spines of the basicerite almost equal, the exter-

nal always smaller than the stylocerite; external maxillipeds oval, feebly

spinous distally ; first segment of the carpus of the second pair of feet

very long; following feet cylindrical; ventral hook of the dactyl obsolete;

telson with an oval median lobe Comatularum group.

a^ Supraorbital spines at least equal to the rostrum in importance; antennules

at least equal to the antennae; spines of the basicerite unequal, the exter-



PROCEEDINGSOF THE NATIONAL MUSEUM. vol. xxxvi.

ual often larger than the stylocerite, the internal often wanting; external

maxillipeds cylindrical in form, very spinous distally ; first segment of the

carpus of the second pair approximately equal to the sum of the remaining

segments; following feet flat in the sagittal plane; ventral hook of the

dactyl as large as the dorsal ;
posterior border of the telson almost straight.

b\ Dactyls of the third, fourth, and fifth feet with two unequal hooks, the

ventral always stronger (ui) to three times greater), often accompanied

by a third prominence obtuse or spinous; meropodites often spinous;

frontal spines always longer than wide at the base Neomebis group.

h". Dactyls with two hooks approximately equal in width at the base; me-

roi)odites smooth.

c\ Dactyls long and slender; hooks directed with the axis of the dactyl,

little curved, the dorsal longer; scale of the scaphocerite always pres-

ent; lateral spine of the basicerite slender; stylocerite longer than

the basal article of the antennulte.

d\ Frontal teeth always longer than wide and spinous; rostrum armed

with a vertical prolongation which embraces the ocellary beak.

Paulsoni group.

d^. Frontal teeth squarish, at most with concave margins; rostrum with-

out inferior vertical prolongation Brevicarpus group.

c". Dactyls short ; hooks strongly curved, the ventral directed normal to the

lower border of the dactyl; scale of the scaphocerite ordinarily much

reduced, often wanting; lateral spine of the basicerite always longer

than the basal article of the anteunulae, thick ; stylocerite short.

d\ Small claw with a brush of thick and crowded long hairs normal to

the dactyl ; stylocerite at most equal to the basal article of the

autennule; carpus of the small cheliped longer than wide.

L^viMANus group.

d". Small claw without a brush of hairs; stylocerite not reaching the mid-

dle of the median article of the antennule ; antennal scale narrow,

not reaching beyond tlie extremity of the same article; carpus of

the small cheliped short Biunguiculatus group.

The CoMATTjLARuiM gfoup is cliU'erentiated from the other groups

by some very marked characters, which are ahiiost all characters

found in the Hippolytida? and therefore suggest a less strong resem-

blance to the " Reptantia ;" as frequently happens, there are added
to these primitive characters others which show, on the contrary, an

adaptation carried very far; for instance, the strongly curved hooks

and the movable finger of the small chela surpassing the fixed finger

;

these characters are especially marked in S. eomafuIaru>7i, and are

explained by its commensalism with the Comatulida, being implements
of attachment for the Sijnalpheus.

This group of very beautiful species appears not to occur on the

American coast; the steamer Albatross, of the U. S. Bureau of Fish-

eries, has collected a new species of it at the Gilbert Islands, the more
remarkable because it possesses only a few of the unusual characters

of the group: The spines of the basicerite are equal and short, the
first segment of the carpus of the second pair very long, and the fol-

lowing feet cylindrical. On the other hand, the antennules are equal
to the antennae, the rostrum is scarcely more prominent than the
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lateral teeth, the ventral hook of the dactyls is almost as strong

as the dorsal, and the telson is straii>ht alon*? its posterior margin

—

all characters not unusual in ISi/nalphcus. The other groups of

species vary more or less from the preceding; the nearest are the

pAixsoNi and Bkevicakpis groups, in which the stylocerite still

remains more prominent than the external spine of the basicerite,

and the antennal scale is never wanting and sometimes is very wide.

The external spine of the basicerite begins to predominate in the

Neomeris group, but this group presents, besides, two characters of

the Hippolytida3 but little modified, viz, the movable spines often

present on the third and fourth meropodites and the frequent triun-

guiculation of the dactyls of the same feet, which is a vestige of the

series of spines present on the dactyl in many of the Eucyphota.

There are no more than two hooks on the short and stocky dactyl

in the Biunguiculatus group, of w hich the ventral, the more feeble,

has a tendency to become normal to the lower border of the dactyl.

On the other hand, the shortening of the stylocerite and of the anten-

nal scale becomes very noticeable and the finger of the small chela of

the second pair carries a brush of hairs arranged in series. The

species grouped under this head are few, but they show the very grad-

ual connection between those Avhich precede and the L^evimanus

groujD, the most highly differentiated of the Synalpheids in the di-

rection of the " Reptantia." Here the antennal scale has very often

disappearecl without leaving any trace, the lateral spine of the basi-

cerite possesses a bulk wdiich contrasts with the slight importance of

the stylocerite, and the sexual differences often become very strong,

one might say exaggerated, in regard to the size of the abdomen of

the female and of the large cheliped of the male; finally, the finger of

the small cheliped, in which the carpus has, however, remained more

elongated than in any other grouj^, bears a curious structure com-

posed of from fifteen to twenty transverse row^s of long stiff hairs,

which are normal to the dactyl, and which diminishes in length from

behind forward ; this brush may be a cleansing organ in connection

with the very sedentary life of these species, or it may conceal from

the prey the extremity of the real prehensile chela. The only compar-

able organ in the Alpheida? is the tuft of long plumose hairs which is

borne by the chela of the second pair in Cheirothrix paruimanus Bate,

a genus, moreover, very like Synalpheus.
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KEY TO THE SPECIES AND SUBSPECIES OF THE GENUS SYNALPHEUS.

NEOMERISgroup.

(Represented on the American coast only by forms with the meropodites smooth

and unarmed.)

o'. ^'entral snpernnmerary prominence of the third, fourth, and fifth dactyls

obtuse and scarcely marked.

6\ All the api)endages slender.

c \ Meropodites of the third pair four times as long as wide.

d\ Antennal spine equaling the carpocerite S. fritzmiiUcri.

d^ Antennal spine surpassing the carpocerite__/(?. frUzmilUcri vJonciatus.

c"". Meropodites of the third pair three times as long as wide »S'. nobiJii.

h'\ All the appendages stocky; meropodite of the third pair only 2.5 times as

long as wide S. sanlucasi.

a^ Ventral supernumerary prominence of the third, fourth, and fifth dactyls

spinous and very marked.

b\ Antennary spine equaling the carpocerite S. heinpliiUi.

&l Antennary spine surpassing the carpocerite; traces of spines on the

meropodites of the third pair -S. hetnphiUi hmgicornis.

PAULSONI group.

a \ Carpocerite long, arising opposite the sei)aration of the stylocerite from

the basjil article of the antennulae ; meropodite of the third pair from 3.5

to 5 times as long as wide.

& \ Basicerite unarmed above, carpocerite 3.5 times as long as wide.

c\ Palmar pnmiinence spinous; angles of the telsim sharp, the inner spines

t>f its posterior border 3 times longer than the outer spines.

d \ liostrum at most equal to the basal article of the antennulip ; anten-

nary spine not surpassing the carpocerite 8. toicnsendi.

d ^ Rostrum, frontal, and antennal spines more elongate.

S. townsendi lyroductus.

c^. Palmar prominence obtuse; angles of the telson right, the inner spines

only twice the length of the outer /S'. townsendi brci-isinni.s.

&". Basicerite with a right and not obtuse superior angle; posterior angles

of the telson very sharj) aS. toicnsendi incxiraniis.

h^. Basicerite strongly spinous above; carpocerite ovoid, tliree times as long

as wide.

c\ Meropodite of the third pair less than four times as long as wide.

d \ Dactyl of the third pair about 3.2 times as long as wide at the base.

r' \ Carpus of the small cheliped spinous above; spine of the scapho-

cerite equal to the carpocerite *S'. ajdoceros.

c^ Carpus of the small clieliped not spinous above; spine of the

scai)hocerite shorter than the carpocerite 8. apioceros siinjosei.

d^. Dactyl of the third pair 3.8 times as long as wide; carpocerite very

swollen, surpassing the antennule by 1.5 times its distal article;

spine of the large claw continuing in a straight line its superior

border /S. apioccros mayagiiensis.

c ". Meropodite of the third pair more than four times as long as wide.

d \ Antennal spine longer than tlie antennule ; rostro-orbital interval

acute at base; spine of the large claw preceded by a tubercle.

8. apioceros leiopcs.

d ". Antennal spine at most equal to the antennule, rostro-orbital inter-

. val broad and sinuous at base; spine of the large claw continuing

the superior border in a straight line 8. apioceros desterroensis.
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a \ CarpoceiMte short, arisins nearly opposite the median antennulary article

;

basal article of the antenniile equal to the following, or 1.5 times as long,

or more; i)almar border of the larjie cheliped unarmed.

&\ Carpocerite three times as Ion;; as wide.

g\ Meropodite of the tliird pair more than o.5 times as long as wide; large

chela 2.9 times as long as high; auteuiuil spine equal to the carpo-

cerite S. lockinfftoni.

e*. Meropodite of the third pair less than 3.5 times as long as wide; large

chela 2.5 times as long as high; antennal spine longer than the

carpocerite, slender S. latastci tenuisinmi.

& ^ Carpocerite less than three times as long as' wide ; antennule thick,

scarcely four times as long as wide; meropodite of the third pair three

times as long as wide /Sf. hitd.stci.

l)\ Carpocerite more than three times as long as wide; meropodite slender,

five times as long as wide; spine of the scaphocerite surpassing tbe

antennule 8. paulsono'ides.

BREVICARPUSgroup.

a \ Carpocerite cylindrical, slender, at least four times as long as wide ; antennal

scale from 5.5 to G.4 times as long as wide; basicerite almost unarmed
above; meropodite of the third pair from 4.25 to 4.5 times as long as

wide; carpus of the second pair from ten to fifteen times as long as

wide; telson 2 to 2.2 times as hmg as wide distally.

h^. Lateral si)ine of the scaphocerite scarcely surpassing the scale; frontal

teeth equilateral, short; eggs of large size, producing mysis.

S. brcvicnrpus.

6^ Lateral spine of the scaphocerite long and slender; frontal teeth as

long as wide at the base; rostrum with concave margins; eggs small,

producing zoese S. brciicarpus gueiini.

a ^ Carpocerite swollen, from 3.5 to 3.7 times as long as wide ; antennal scale

from 7 to 8.5 times as long as wide; carpus of the second pair less than

ten times as long as wide; meropodite of the third pair 3.4 to 4 times

as long as wide; telson l.S times as long as wide distally; larvfe zoeiP.

&\ Antennnles at most five times as long as wide; rostrum as long as the

lateral teeth of the front.

c\ Frontal teeth short, equilateral.

fZ\ Superior spine of the basicerite feeble, as wide as long, that of the

scaphocerite shorter than the carpocerite; small claw with elon-

gated fingers, 2.8 times longer than wide S. minus.

d^, Superior spine of the basicerite twice as long as wide, that of the

scaphocerite equal to the carpocerite; small claw with short fin-

gers, 2.G times as long as wide 8. minus haJiicnsis.

G^. Frontal teeth long, a little concave; carpocerite very swollen, from

3.2 to 3.5 times as long as wide; scaphocerite short; hooks of the

dactyls often equal 8. minus antiUcnsis.

J)'. Antennules more than five times as long as wide; rostrum shorter and

narrower than the lateral teeth.

c\ Carpocerite 3.5 times, meropodite of the third pair 3.4 times, as long

as wide 8. digueti.

c^ Carpocerite 3.2 times, meropodite 3.25 times, as long as wide.

8. digueti ecuadorensis.
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L^ffiVIMANUS group.

'. Carpus of the small cheliped measuring always more than one-half of the

chela in the adult (proportion included between 0.54 and 0.8, but may be

reduced to 0.5 iu the young).

6 \ Lateral spine of the basicerite smaller than that of the scaphocerite.

c\ Fingers of the small chela each armed with three strong flat teeth,

crossed in a vertical plane ; no trace of antennal scale ; spine of the

scaphocerite shorter than the antennule; movable finger of the chela

out of the perpendicular; eggs of large size 8. pectinigcr.

c^. Fingers of the small chela with only two teeth; spine of the scaphocerite

equaling the antennule.

d ^. A trace of an antennal scale in the male ; carpus of the small cheliped

reaches 0.74 of the chela, diminishing to 0.5 and even a little less

in the young »S*. longirarpus.

d ^ An antennal scale in both sexes ; carpus of the small cheliped not

exceeding 0.54 in the adult males 8. longicarpus appro.Hma.

b^ Lateral spine of the basicerite equal to that of the scaphocerite, but both

shorter than the antennule ; antennal scale totally absent.

c\ Carpus measuring from 0.67 to 0.8 of the small chela.

d\ Proportion of T. L. : H.«=2.6:l to 2.5:1; meropodite of the small

cheliped 3 to 3.3 times as long as wide 8. herricki.

d'\ Proportion of T. L. : H.=2.7:l, the chela being more slender;

meropodite of the small cheliped four times as long as wide.

>S'. herricki dimidiutus.

c^ Carpus measuring 0.65 of the small chela; proportion of T. L.

:

H.=3 :1 8. herricki angustipes.

c". Carpus measuring 0.56 of the small chela, proportion of T. L. : H.=
3.2:1; carpocerite 5.4 times longer than wide (instead of 4.8 to 5) ;

feet of second and third p^irs one-fourth stronger than in the pre-

ceding forms 8. tanncri.

^ Carpus measuring about one-half of the small chela in the adult (0.45 to

0.52).

b ^. A well developed antennal scale in both sexes ; carpocerite 6.5 times

longer than wide ; meropodite of the third pair 3.8 times longer than

wide; small chela slender, proportion of T. L. : H. =3.33:1.

c\ Spine of the basicerite and of the scaphocerite shorter than the anten-

nule 8. pandionis.

c". Spines equal to the antennule 8. pandionis cxientus.

&^ No antennal spine.

c\ Basicerite spinous above; carpus of the second pair with four seg-

ments 8. rathhunce.

c^. Basicerite unarmed above.

d \ Large chela 2.5 times longer than wide, its anterior palmar spine

directed obliquely downward ; supraorbital spines wide, leaving

between them and the rostrum U-shaped intervals; carpocerite

5.5 times longer than wide; meropodites of the third pair thick

(proportion 3.3:1) ; eggs small; larvae zoese 8. grampusi.

d'. Large chela 2.7 to 3.25 times longer than wide; anterior palmar
spine conical, directed obliquely upward; supraorbital spines ob-

tuse, divergent; meropodite of the third pair slender (proportion

4.3:1 to 4.5:1) ; eggs of large size; larvie mysis.

"Total length to height (of large chela).
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('
'. Carpus of the small cheliped measuring 0.5 of the chela.

/\ Carpocerite 4..^) times as long as wide S. hrooksi.

/^ Carpocerite r>.r> times as long as wide iS. brooksi strcpftu-cro,'^.

e'. Carpus of the small elielliu'd measuring 0.53 to 0.57 of the chela;

carpocerite 4.4 times as long as wide /S. brooksi clcuthrrw.

a '. Carpus measuring less than 0.5 of the small chela (0.43 to 0.4).

b \ Meropodite and carpus of tlie third pair excavate, with a transparent

outer margin 8. androsi.

&^ Meropodite of the third pair not excavate; carpus shorter than the pro-

podite.

c\ Brush of hairs of the small chela very reduced (about 30 hairs in 6

rows) ; antennal scale present in the male only 8. paraneptunus.

c^ Brush of hairs of large size, composed of 15 to 20 rows.

d\ Carpocerite 3.5 to 4 times longer than wide; meropodite of the tliird

pair 4 to 4.5 times longer than wide 8. sanctUhoma'.

d ^ Carpocerite 5.2 to 6 times, meropodite 3 to 3.5 times, longer than wide.

e'. Antennal scale present in both sexes 8. goodei.

e^ Antennal scale absent (or extremely narrow when it is exception-

ally present) S. goodei occidcntalis.

DISTRIBUTION AND DISCUSSION OF SPECIFIC CHARACTERS.

Table of distribution of the species of the genus Synalpheus.

COMATULARUMGROUP.

Indo-Pacific forms.
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Table of distribution of the speeies of the genus Sijnalpheus —Continued.

PAULSONI GROUP.

Indo-Pacific forms. American form'^
Mediterranean and West

African forms.

S patilsoni Nobili
iS. paidKoni liinhi(tri.-< Coutierc.
S. paiihiini raiiii .<iviinii!iis Couticre.
,S. puiilwiii kiiii(i<ii<< iii^is Coutiere.

.

/S. hululensis Coutiere.
S. tumidnmaniis Paulson and var.

cxilbiKmiis Paulson?
S. mushaenisis Coutiere.

fi. maccuUochiCouti^Te

.*?. latnstei Coutiere.
S. acanthitelsonis Coutiere.

.S". liaxtilicrassua Coutiere.

.S. tricuspidatus (Heller).

5. paulsono'idcs Coutiere.

iS. lorkhu/toniyUew nauje {A.leviiia

cuius Lockiny;ton).

f.S'. latastci Coutiere.
[N. latastei termispina Coutiere.

S. apioceros Coutiere.
S. apioceros saiijosei Coutiere.
S. apioceros mnyagitensis Coutiere.
S. apiocrros Iriopcs Coutiere.
S. apiocrros dcKterromsis Coutiere.
S. towiismdi Coutiere.
S. toiniseiuli jirodnctiis Coutifere.

iS'. tou'iiscndi iiif.n'ci I II IIS Coutiere.
S. towiisctuH hrt rispiiils Coutiere.

'. paidsoni
Coutiere.

enegamhiensis

BREVICARPUSGROUP.

S. brcricarpus (Herrick).
.S'. brcvicdrpiis guerini Couti&re.
S. minus (Say).
S. viiiiiisbdliiinsi^ Co>itiere.
S. minus niitill/nsis Coutiere.
S. digucti Coutiere.
S. digueti ecuadorensis Coutierc.

BIUNGUICULATUSGROUP.

S. biunguiculatus (Stimpson).
(?) S. spiniger (Stimpson).
S. biuiiguictUatus exiUpcs Coutit^re.

S. biunguiculatus pachymeris Cou-
tiere.

S. veptunus (Dana).
S. laticeps Coutiere.
S. pescadorensis Couti&re.
a. lophodactylus Coutiere.
(?) S. haddoni Coutiere.

L.^CVIMANUS GROUP.

S. stadeni Coutiere.

S. spijiifrons (M. Edwards). (?)

S. loni/irnrpiis { Herrick)
S. longiciirpus approxima Coutiere.
S.goodi i Coutiere.
S.'goiiili i iiri-id, iitnlis Coutiere.
S.paiiiliniiis I. ciutiere

S. paw I II mis < jii id us.Couti^xe.
S. griniipusi Coutiere.
S.saiirtitli(iiii:r Coutiere.
S.broiiksi (:(>\itiere.

.S'. hrooli'ai stn psiceros Coutiere.
S. brook-si clnithcrie Coutiere.
S.herricki Coutiere.
S. herricki dimidiatus Coutiere.
iS. hernrki aiigiistipes Coutiere.
S. tanurri Coutiere.
S. pecliniger Coutiere.
S. androsi Couti&re.
S. rathbimx Coutiere.
S. paraneptunus Coutiere.

S. hrvimanus (Heller).

.S. parfaiti Coutiere.
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The preceding table shows the rehitive importance of the several

groups inhabiting the American coasts, and enumerates, without

description, all the species of the genus Synalpheus which are known
to me. There are also included a certain number of species, yet

unpublished, from other localities.

This table brings out well an important fact; that is, that the

species of the Paitlsoni and Xeomeris groups, especially the former,

are the most widely distributed. This distribution accords with cer-

tain unspecialized characters which are found among them, namely,

the short cari)ocerite, the rostrum always possessing an inferior

vertical prolongation, continuing the ocellary beak, and the dactyls

slender and elongated. The disappearance of the rostral partition,

the elongation of the carpocerite, thick or not, and the shortening of

the dactjdopodites indicate forms less and less allied to the Hippo-

lytidse and more and more Synalphean.

Before examining more closely the relation of the groups of species

to one another, I ought to mention that man}'^ of the forms described

have received trinomial appellations and correspond consequently to

what zoological nomenclature designates as varieties, races, or sub-

species, and to that which the botanists know under the name of

" petites especes." In employing the trinomial name to designate cer-

tain forms allied to one another, I simply wish to say that the forms

represented by these names appear to me to be less distant from the

species to which I attach them than the species is from another species.

Most often these subspecies come from different localities and appear

also to be distinct geographical races. This is, however, probably a

result of the fact that the localities cited were the only ones explored.

One should not forget that the stations noticed, rather numerous in

Florida and at the Bahamas, for example, are restricted to a few

points on the thousands of miles of shore line along the entire Pacific

coast and even on the Atlantic coast south of Florida. At other times

these secondary forms, related to species easy to determine, come from

the same locality as the species. This expression '" same locality," in

sjoite of its apparent precision, is most often very vague. Two closely

allied forms can find upon the same reef very different conditions of

life, which isolate them as completely as if a continent separated them.

One speciee inhabiting a sponge, another living attached by its hooks

upon some species of madrepore, appear to me to represent a case of

this sort.

It is possible, then, that the trinomial appellation which I uniformly

employ does not correspond in nature to facts exactly comparable;

that certain of the " races," " subspecies," or " small species " which

it serves to designate merit a distinct specific name; that others, on

the contrary, may be variations incompletely fixed of a species in a

state of actual instability, the limits of which it has not been possible

for me to fix more completely.
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To return to the groups of species of the genus Synalpheiis, the one

which I designate by the name of the Paulsoni group, presents a

most remarkable geogi'aphical distribution. S. jmidsoni Nobili (per-

haps identical with S. tricuspidatus (Heller)) is a species with short

carpocerite from the Red Sea and the Persian Gulf, the affinities of

which are to my mind very clearly indicated; it is separated, first

from the forms with carpocerite equally short, but distinguished by

the spinous palm of the large chela, or by the basicerite almost un-

armed above, and again from the forms with carpocerite more elon-

gate; variation in this last direction leads to some forms with the

carpocerite elongate and slender {S. hitlulensis Coutiere, S. tumido-

mmius Paulson, the latter very distinct on account of its large eggs,

producing mysis, and the spinous angles of the telson). In another

direction there are found some forms in which the carpocerite is

elongate as in those preceding, but, in addition, is swollen, and of an

ovoid form {jS. acanthitelsonis Coutiere, S. hastilicrassus Coutiere).

In a third direction, finally, there are found some species differing

from S. pauJtioni by the more massive aspect of the appendages;

though indicated by a form kurracheensis, this evolutional tendency

is more accentuated in the species /S. Idtmtei from Australia, which

occurs without change in Chile, and which is also represented in

Brazil by the form tenuispina. In Australia again, the species S.

m,aecidlochi Coutiere differs most markedly from S. paulsoni kur-

racheensis by the presence of large eggs producing mysis.

There are found forms derived from S. paulsoni at the Mascarene

Islands and on the west coast of Africa, of which I have been able to

study very unusual specimens from Cape Lopez and from Cape

Verde ; these are not strictly typical specimens, but can be separated

only by careful study, and it is ini})ossibl(B for me to make them dis-

tinct species, in spite of the great actual geographical isolation, which

'can probably be considered as absolute.

On the American coasts are found exactly the same evolutional

tendencies in this group ; jS. paulsoni and the other Indo-Pacific forms

are not represented there by identical forms, but the differences are

at times so slight that, without indication of locality, the identifica-

tion would be very difficult. S. lockingtoni differs from S. j)aidsoni

almost solely by the spine of the scaphocerite being longer in the

latter and surpassing the carpocerite ; with the exception of the ]ilace

of origin, the second species would correspond to the " oxyceros " form

so often met with that it appears to be almost a constant variation

among the subspecies of a given species."

" It is more convenient and expressive to designate by the name " oxyceros "

every subspecies showing tliis variation, but in deference to the accepted rule

of nomenclature which forbids duplication of names within a single genus, I

have in this paper used different names having a similar meaning, as longi-

cornis, elongatus, productus, prolatus, extentus.
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This " oxyceros " form of S. lochingtoni exists, moreover, on the

coast of Lower California. It is at present represented only by a sin-

gle mutilated specimen collected by M. Diguet (Paris Museum), the

characters of which I believe to have specific value, and which I des-

ignate by the name S. paulsonoides. Compared io S. paulsoni, in-

stead of aS. lockingtont^ it differs by its appendages and especially the

third pair of feet, which are more slender. This comprises the known
variations in this direction, the carpocerite remaining short, with the

exception, of course, of S. latastei of Chile and its tenuispina form

from Brazil just now cited.

The second evolutional direction (the carpocerite remaining slen-

der while becoming much elongate) does not appear to be represented

on the American coast ; on the other hand, the forms with carpocerite

long and swollen are predominant. S. apioceros Coutiere is found

here, accompanied by at least four varietal forms coming from

California, Florida, the AVest Indies, Venezuela, and Brazil; in re-

gard to the last four forms, one can not say whether the geographical

isolation is real, or whether it only appears so because the interme-

diate connectives are not known ; but the isolation of the Californian

form is absolute, and yet the differences which separate it from the

specimens from Florida are quite as slight and difficult to detect as

are those which separate these last from the other three forms which

the species assumes. While it is possible that there may be as many
species quite distinct and unrelated to one another, yet it is absolutely

undeniable that the characters of these five forms are less distant than

are those wdiich separate S. apioceros from S. paulsoni. Nomencla-

ture does not permit the expression of this, discarding (with good

reason) every hypothesis conveying the idea of a possible affiliation

between species —affiliation to wdiich the idea of these " lesser species
"

directly leads.

Another species with carpocerite less swollen is S. townsendi. very

widely distributed on both shores of America. It differs most of all

from the preceding in the superior spine of the basicerite being almost

or quite absent, so that these tw^o species show a striking parallelism

with S. acanthitelsonis and S. hastilicrassus Coutiere of the Mal-

dives. S. apioceros and S. acanthitelsonis especially differ only in

the angles of the telson, which are very sharp in the second species.

The divergence is but little greater between the two others.

Those species with basicerite unarmed above are important from

another point of view, in that they permit of a passage to the

NEOMEmsgroup by certain forms, such as S. paraneomeris Coutiere.

This species, very widely distributed from the Red Sea to the

Haw^aiian Islands, with several "races" (probably among them the
'"'

oxyceros'''' form), differs particularly from the American &. town-

sendi or from S. hastilicrassus of the Maldives by the dactyls of the
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third, fourth, and fifth feet bearing a third and very obtuse ventral

prominence. This prominence, very frequent in the Neomeris group,

sometimes becomes a strong triangular hook, but a character still

more often met with (with or without the last) is the reduction of

the dorsal hook of the dactyl, tlie ventral hook taking the form and

thickness of a wooden shoe, as in the curious species S. charonHeWer.

The Indo-Pacific region liarbors a large number of species of this

group, very easy to distinguish by reason of the characters in the

striking form of the dactyls; among them those are especially curious

in which exist —or reappear —the rows of spines of the meropodites,

so constant in the primitive Eucyphota, and persisting in the

Alpheid* only on the propodite.

These forms of the Neomeris group with spinous meropodites

appear to be totally absent from the American coasts. There also

the parallelism with the Indo-Pacific forms is carried very far. Be-

tween S. hcmphilli Coutiere of Florida and S. mlmuhnsis Coutiere

of the Maldives (both of which show an " oxyceros " form) there

is no difference except the presence in the latter, and the absence in

the former, of the meral spines; and j^et, oddly enough, one quite

full-grown specimen of S. he7nphilli^ from the Bermudas, shows on one

side only a single meral spine. It is difficult to record such ob-

servations without thinking of a common origin for the two species,

so completely separated at the present time, and yet so strictly

parallel.

Another species, S. fritzmuUcr'i Coutiere of Florida and the West
Indies, exists also in Venezuela and Brazil, where it is represented

by the '"'' oxyceros'''' form; it is found again in California with the

meropodites more slender. In Ecuador S. nohilu Coutiere, a form
in Avhich the meropodites are, on the other hand, shorter and more
swollen, replaces S. fritzmulleri. In the Indo-Pacific region, S. hakeri

Coutiere, in which the supernumerary ventral prominence is very

feeble, is the species most closely allied to the preceding ones.

Another very striking instance of parallelism is the existence in

Lower California and in the Red Sea of the species aS. sanlucas'i

Coutiere and S. heroni Coutiere respectively, both characterized

by the very massive form of all the appendages. The modes of

differentiation of the species are again repeated. A form being

found, for example, with a short carpocerite, one may expect to meet

those with a long carpocerite, then those with more slender members,
with more massive members, with basicerite spinous above, or not,

with large chela unarmed or spinous on the palmar border, those in

which the angles of the telson are prolonged in a spine or not, etc.

One can not avoid drawing the conclusion that such a constancy in

the modes of variation strongly resembles an hereditary tendency,

due to the small number of species from which the genus Synalpheiis

must have sprung.
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The Brevicarpus ^roup is extremely like the Paulsoni group,

and it is very possible that it may have been derived from the latter;

the absence of an inferior vertical prolongation of the rostrum, the

fact that all the species known have the carpocerite elongated, often

swollen, indicate derivative and not primitive forms. On the other

hand, it is there that are found the species having the largest antennal

scale {S. brevicarpus Herrick), which is a character directly opposed

to the preceding; but S. brevicarpus is a species with very large eggs

producing mysis, a character which appears especially to show

itself in- those forms which are most highly developed. Finally,

the Brevicarpus group is, up to the present time, exclusively Ameri-

can. Should its presence be established in some part of the Indo-

Pacific —in Australia, for instance —the American region would

surely remain its true country. Compared to the preceding groups

it has an unusual distribution, inasmuch as the species which com-

pose it extend from the Bermudas to Brazil and from California to

Ecuador, exactly like the American forms of the Paulsoni or

Neomeris groups. These last appear to have had rather an Indo-

Pacific origin, if one may judge by the number and variety of the

forms which represent them in that region. One is led then to

wonder if the origin of the Brevicarpus group ought not to be

sought for also in some of the species of the Paulsoni groups; this

might have found only in American waters the conditions which

have brought about its variations in the direction of the Brevicarpus

group.

Being given the form brevicarpus, the most typical species with

small eggs is S. minus (Say), from which one is able to derive an
" oxyceros " form from Brazil, an antiUensis form with antennules

short and carpocerite more swollen, and a form with antennules very

long and slender, S. digneti Coutiere from Lower California. A form

of this species, S. ecuadorensis, exists upon the Pacific coast of South

America. The species S. brevicarpus (Herrick) with very large eggs

differs in its more slender carpocerite and larger antennal scale. It

is the largest species of Si/nalpheus known. All these species are

separated by slight differences. It is probable that /S. minus (Say)

comprises several " races " other than those indicated here and be-

haves as does 8. paulsoni in the Indo-Pacific region.

The Biunguiculatus group includes among its species S. nep-

tunus (Dana), the types of which I have been able to examine, and

specimens of which have also been sent me from Australia by Mr.

McCulloch. S. laticeps Coutiere, of the Maldives, is very like it.

These two species have the finger of the small chela widened and

spatuliform, ornamented besides with some long hairs, which in S.

neptunus are arranged in rows. These hairs are directed obliquely

downward, and isolated, which is not the usual disposition in the
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group. In S. hiunguicidatus Stimpson, in the forms pachymerls Cou-

tiere, lophodactylus Coiitiere, and pescador'ensis Coutiere, these hairs

are disposed in tufts formed in line, directed obliquely downward or

even perpendicular to the surface of the mobile finger {S. lopho-

dactylus Coutiere) ; at the same time, the chela terminating the sec-

ond pair is provided with a large number of tufts of long hairs, some

carried by the jjalm, especially on its lower face, others by the mov-

able finger, these last arranged regularly in a brush.

Judging by the sketch of an Australian specimen at the British

Museum, taken some time previously, S.spinige?' (Stimpson), with re-

curved hook, would also fall in this group, but this is not significant

at the present time.

No American species, unless it heS.spinifrons (H. Milne Edwards),

belongs to the Biunguiculatus group ; this species can be equally

claimed by the L^evimanus group, this group, as I have pointed out,

being the continuation, pure and simple, of the preceding one, the

characters of which it extends to the extreme limit, especially those

which concern the reduction of the antennal scale. The character

which essentially distinguishes the two groups, in spite of its con-

stancy and its importance, is itself only the variation in the cleansing

apparatus present in the species of the Biunguiculatus group; the

bristles of the chela of the second pair, especially those of the movable

finger, have not persisted in the L.evimanus group, while the brush

of the little chela of the first pair has acquired the quite remarkable

development that I have described above. If one tried to express

these facts in plain language one would say that the experiment of

the numerous cleansing appliances had been abandoned in the de-

scendants of certain of these species, and that a single apparatus,

much more perfect, had been substituted for them.

The continuity of the two groups is so evident that it leads to this

conclusion : If the species of the Biunguiculatus group are not rep-

resented on the American coasts, it is because they have all undergone

the variation toward the L.T5vimanus group, with the exception, per-

haj^s, of S. paraneptnnvs Coutiere, a species particularly instructive

because of the much more feeble development of the brush of bristles

of the small claw.

In the Indo-Pacific region, on the other hand, this variation ap-

pears to be very rarely realized, since the only species which presents

it up to the present time is S. sladeni Coutiere, which has not, how-

ever, altogether the aspect of the American species of the Ljsvimanus

group.

A rather similar condition is observed in the relations between the

Paulsoni and Brevicarpus groups, with two differences: First, the

species of these two groups are still found side by side on both

American coasts; second, the known distribution of the L^evimanus
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group is at present much less restricted than that of the Brevicarpus
group, since it is known in the Indian Ocean, on the west coast of

Africa, and in the jVIediterranean. If the idea of time couhl be intro-

duced into these data, one woukl say that the diti'erentiation of the

Brevicarpits group is more recent; thus would also be exi:)lained

its presence exclusively in America as well as its coexistence with

the Paulsoni group, from which it has come, and its relatively small

number of species. All these characters are opposed to the much
wider distribution of the L.evimanus group, to the localization of

the derived species of the Biunguiculatus group and to the exces-

sive development of the forms which characterize the L^vimanus
group.

The armature of bristles of the small claw gives to these forms a

connnon aspect so characteristic that it can hardly be believed, in a

superficial examination, that there is room for so great a number of

species within a compass of differences apparently so slight. It is,

however, probably true even further than I have indicated, that

several of the races or subsj^ecies have a specific value. On the whole,

one may say that the species of this group tend toward the elongation

of the wrist of the small claw and the suppression of the antennal

scale. These two tendencies are met with occasionally within the

same form, such as S. longica7'jnis, in which the length of the wrist

varies from once to twice the width wdth the age of the specimens.

But there are grafted onto this general plan some characters quite

unexpected, such as the curious form of the fingers of the small claw

in S. pectiniger, the excavated meropodites of S. androsi, and the

basicerite with a longitudinally .spinous superior surface, of S. rath-

huiue. No other group gives the impression as does this one of hav-

ing sprung from a single species, by " explosion " of its characters

(to employ the expression of Standfuss), characters which might be

regrouped by chance like a combination of letters.

Remarkable from a morphological point of view, the L^vimanus
group is no less remarkable as to conditions of existence. It is the

only one in which a single haul of the dredge of the U. S. Fish-

eries steamer Albatross (Station 2413) has been able to bring up
from 5,000 to 3,000 .specimens (belonging to the two species, S. longi-

carpus (Herrick) and /S. pectinigtT Coutiere). It is this group in

W'hich anomalies in the laying of eggs are met with most frequently

;

among 227 females of S. pectiniger (Station 2413), of which I have

determined the sex by examining them singly with the greatest care,

I have been able to find only two or three in which the pleura were

normal and the eggs pre.sent, and have been able to find none Avith the

very large eggs carried by the normal females. The males which

accompany them are 320 in number, with some closely united, all

inferior in size to the normal. I propose to conduct investigations

Proc. N. M. vol. xxxvi— 09 2
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to determine whether the castration so general among these females

is due to a parasite, Microsporidian or Bacterian, or simply to hun-

ger. Neither do the S. longicm^pus which accompany them possess

their maximum size ; the males are largely in excess, but the eggs of

the female are altogether normal.

One frequently finds some anomalies of the same sort in S. hrooksi

Coutiere, in which the eggs give rise also to mysis as in S. pectiniger.

The eggs may be reduced to two or three; they are then very small

and of a chalky aspect, and at the same time the size of the female

is very much reduced. S. rathhunm is known to me up to the present

time only by some sterile females, very small, in which the pleura are

extremely spinous as in the male.

These species appear, then, to be sometimes found in very precari-

ous conditions, from the point of view of their perpetuation, and

the study of these conditions would probably be most interesting;

their abundance in the collections accords well with what Herrick

says Avhen he speaks of the constant fusillade which one hears on the

reefs of the Bahamas from the movements of the Alpheids, and it

seems to me that they would lend themselves to constant observation

in an aquarium in such a manner as to make possible some "" pure

cultures " of a determined species.

After an examination of the facts, it is difficult to avoid the temp-

tation to draw from them some hypothetical conclusions. When one

investigates the distribution of the Synalpheids known at the present

time, the most striking fact is the existence of forms almost identical

in regions so remote as the Red Sea and California or Florida. Now,
these are very sedentary animals, which are almost never seen to

swim, but live in couples in sponges or madrepores ; their larvae, to be

sure, could be disseminated by the currents, but the possible extent of

that dissemination should not be overestimated, and when two spe-

cies are separated by both the Pacific and the Indian oceans, they are

certainly isolated in the most rigorous fashion. I can not repeat too

often that the Indian S. paidsoni and the Californian S. paulson-

o'ides, S. tnushaenis and S. lockingto/ii, /S. acanthitelscmis and S.

apioceros, S. nilandensis and S. hemphilli., etc., might very well, with-

out indication of locality, be considered as simply " races," and there

is the inevitable inference that former conditions under which the

antecedent species lived permitted a very vast distribution. Nothing
shows that these species still exist, but at all events they have

changed, since the forms which represent them in different localities

are no longer exactly comparable. There is, as an exception, only

the single species S. latastei., the specimens of which from Chile I can

not differentiate from another —a single one, it is true —from Austra-

lia. This exception, when critically examined, only goes to strengthen
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very much the idea of species primitively widely dispersed
;

perhaps

it will even render less uncertain the position of the continuous line

of coast along which the dispersion might have been made. It seems

to me that one might sketch this original distribution under the form

of a few waves of very great amplitude, on which, at variable points,

might have originated new systems of waves of the second order, of

less amplitude. S. paidsoni at one extremity, S. pavlsorio'ides at the

other, would represent such systems, turning aside more or less from

the wave of the first order, to continue the comparison, being able

even to substitute themselves for it and to efface it. On these would

be produced, by the same hypothetical mechanism, waves of the third

order, of still shorter amplitude, as, for examples, the races or sub-

species with trinomial appellations Avhich are attached so obviously

and so closely to S. apioceros, to S. townscndi, to S. mimts^ and to

S. herricki. The comparison permits us even to imagine that the

characters served at first to distinguish species, and that as the waves

spread and multiplied they changed their original valuation and

became characters of groups, and even generic characters.

In order to complete the hypothesis, one might speak of the " peb-

ble '' which, falling on the summit of a wave of great amplitude,

might have given rise to a new system of vibrations, otherwise called

a new form. If one seeks to represent the one or the other of the two

])ossible mechanisms, insensible '' fluctuations " or sudden " muta-

tions," one encounters the same impossibility of knowing. It is easy

to see at a glance that the two modes do not exclude each other, that

they are even very near to overlapping, provided Ave admit an ampli-

tude small enough for effectual variations. There are perhaps some

zoological groups which behave in a different manner from this point

of view. Each molt of an arthropod is a " mutation," while a verte-

brate " fluctuates " in order to attain its adult characters. According

to Professor Bouvier, Avho has in such a masterly manner demonstra-

ted the reality of mutations amoiig the Atyidaj and their great ampli-

tude, it would not be surprising if one found among other Crustacea

analogous exami^les.

I think I can say that the Synalpheids at the present time show

nothing similar. I have examined, drawn, and measured all the

specimens of which I speak, excepting in the cases where the species

comprised several hundreds or more than a thousand specimens,

which for want of time I have only examined. The details which

can be referred to the facts of mutation by their unusual presence in

a series of specimens appear to be very few in number and without

special importance. For example, first, one of the specimens of S.

apioceros sanjosei has no spine on the anterior border of the wrist,

which fact permits of no hesitation in its determination ; second, one
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of the specimens of S. hempMlli longicorriis bears ca movable spine

on one of the meropodites of the third pair; it is the reappearance,

very interesting*, of a character present in many of the Neomeris

species (Indo-Pacific), which seems to have disappeared in the

American species, even those most like the preceding. It is not a

" mutation " permitting one to understand the process by which

a new form is originated ; third, a specimen of S. minus possesses on

the anterior border of the palm of the small chela a spinous tubercle

as on the opposing chela ; this is a " mutation " which is not absolutely

rare in the Alpheidfe, and which I have seen even carried so far as

to result in the complete symmetry of the two claws of the first pair

in a very curious specimen of AlpheiiH dentipes Guerin. But the

Alpheidffi have originated from forms with symmetrical claws ; there,

again, it is the question of the recurrence of a remote character, and

not the indication of a new evolutional line; fourth, some specimens

of very small size of S. lonr/icarpus, and of S. hrooksi also, have only

four seg-ments in the carpus of the second pair; this detail character-

izes the species S. rathhuna^, which is far from being the nearest to

S. hrooksi, but it characterizes also the genus Ai^ete, the relations of

which with the genus Syaalpheus are truly very remote.

Concurrent with these facts, obvious, but without importance, may
be cited other facts of greater w^eight but without proofs. The char-

acters of the subspecies S. hrooksi strepsiceros, S. herricki dimidiates,

S. herricki cmgustipes, and of S. tanneri, occurring either among a

series of typical specimens or in some localities where the typical

specimens also occur, make one think of some " mutations ;
" it is, in

fact, as I have said before, the case in the entire L.t^vimanus group;

close relationship, a general resemblance of the forms which make

part of it, but a great variety of combinations of a small number of

characters, of which one at least is absolutely constant, certain combi-

nations rarely realized, while others are frequent— even taking into

account certain errors in the appreciation of the scarcity or the fre-

quency of the type —a distinct aspect and clear-cut, though slight,

differences. These are mere impressions without proofs, but which,

I believe, would occur to every naturalist who has been able to study

in its entirety so homogeneous a group; and it would certainly be

interesting to attempt for a few of the species of the L.evimanus

group some " pure cultures," continued during several generations,

supjDosing that one might surmount certain considerable difficulties

involved in such an attempt.

This work, in which the greater part of the forms described are

new, necessarily allows of very few bibliographical references; those

pertaining to the species of Say, Herrick, and Lockington, the names

of which I have been able to retain, are given with the descriptions
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of these species; for all the others, I refer to my work on the

Ali)hei(la> in general,* and to the paper on the Alpheidaj of the Mal-

dives.''

DESCRIPTIONS OF SPECIES.

PAULSONI Group.

SYNALPHEUSLOCKINGTONI, new name.

Alpheus leviiisculus Lockington, Ann. and Mag. Nat. Hist., 1878, p. 478

;

not Alpheus cdwanUi var. Icviuscitlus Dana, 1852.

I believe that I have rediscovered the species described by Locking-

ton, althongh the specimens which represent it ditfer in slight details

from his description.

Fig. 1.

—

Synalpheus lockingtoni. a, frontal and antennal region ; e, carpocerite ;

K, LARGE chela; k' , SMALL CHELIPED OF FIRST PAIR". I, FOOT OF SECONDPAIR; m, FOOT

OF THIRD pair; Vt', DACTYL OF THIRD PAIR; t. TELSON.

The rostrum is a little longer than the lateral spines ; it reaches the

extremity of the basal antennular article, from which it is separated

by notches which are narrow, but not sharp, at the base.

The last tAvo antennular articles are practically equal, the anten-

nule being 4.4 times as long 'as wide; the basal article is only 1.5

"Annales des Sciences Natnrelles (8), IX, 1890, iip. 1-5G.

''The Fanna and Geoirraiiliy of tlie Maldive and Laccadive Arcliipelagoes, II,

Pt. 4. 190,^), pp. 852-920.
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longer than the median; the stylocerite usually reaches the distal

third of the median antenniilar article, but ahvays to at least the

middle of the article.

The lateral spine of the basicerite is as long as the rostrum; the

lateral spine of the scaphocerite is very slightly shorter than the

carpocerite, which is short, beginning at the distal third of the basal

antennular article, three times as long as wide, the margins almost

parallel, excepting at the base, where it is slightly swollen ; it ex-

ceeds the antennule by one-half the length of the distal article ; the

outer maxillipeds exceed the antennule by about one-half of its

length.

The anterior margin of the palm of the large chela terminates in

a conical tubercle, short and always destitute of a spine, as Locking-

ton distinctly says. I found the proportions of the chela to be:

Finger 1; total length 3; height 1.1; proportion T. L. : H.='2.9: 1.

The anterior margin of the meropodite terminates in a triangular

point.

The proportions of the small chela are : Fingers 1 ; total length

2.36; height 0.84; proportion T. L.:H. =2.8:1. The carpus is not

spinous on its superior margin ; the meropodite terminates on this

margin in a triangular point, its thickness being a little less than

that of the palm, contained 1.9 times in its length.

In the second pair the first segment of the carpus is slightly

shorter than the sum of the four following ones; the meropodite is

shorter than the carpus.

The mero^wdite of the third pair is approximately equal to the

carpus of the second pair, and 3.75 times longer than wide. The
proportions of the members are : Carpus 1 ; propodite 2 ; meropodite

2.15; the dactyl is very slender, the dorsal hook twice as long as the

ventral.

The posterior angles of the telson are right angles, not prolonged

to a triangular prominence.

Named for Mr. W. N. Lockington, the original describer of the

species.

The description by Lockington —very explicit as to the length of

the antennal spines, the form of the chela of the first pair, the

carpus of the second pair, the dactyl of the third pair, and the

telson —appears to permit identification of the specimens of /S.

levluscultis with those which I have studied. The differences bear

upon two points: Lockington says that the spine of the scaphocerite

does not reach the extremity of the peduncle and that the movable

finger of the large chela projects beyond the pollex. The first

character hardly exists on the specimens that T have seen, the spine

being approximately equal to the carpocerite and the fingers of the

large chela equal.
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Fig. 2.

—

Synalpheus paulsoni. or,

FRONTAL AND ANTENNAL REGION ; C,

CARPOCERITE; m, PORTION OF THIRD
FOOT.

Lockini;ton"'s specimens came from Port Kscondido, Port jMuleoe.

aiul other points in the (lulf of California. Those which I ha\e

.studied were collected by the steamer Albatross, of the U. S. Bureau
of Fisheries, on the California coast at Station 4421, eastern point

San Nicolas Island N. 26° W. 3.8

miles, 229-298 fathoms.

This species is particularly im-

portant because of its resemblance

to S. paulsoni Xobili from the Red
Sea and the Persian Gulf, There is

but one difference between the two
species: Tlue spine of the sca])ho-

cerite in S. paulsoni always exceeds

the carpocerite. If, however, one

were studying the two species with-

out a knowledge of their source, one

would be led to make of the S.

paulsoni an " oxyeeros " form of S,

loc]y'inc/toni.

S. paulsoni^ in the group which bears its name, is a form with short

carpocerite, that article arising a little below the extremity of the

basal article of the an-

tennule. It is a charac-

ter which seems to me
to be very essential for

the diagnosis of the

species of the group,

the carpocerite being-

elongated and slender

or elongated and thick,

and also important be-

cause the forms with

short carpocerite may
be considered as less de-

veloped, as that article

is always short in the

primitive Eucyphota.

In the Indo-Pacific

region, S. paulsoni is

surrounded by a certain

number of derived forms : S. paulsoni liminaris Coutiere, in w4iich the

carpocerite is a little longer and the basicerite almost unarmed above;

S. pnnlsoni rameswarensis Coutiere, in which the interior palmar

border is spinous; and S. paulsoni I'urraehcensis of a more mas-

sive general form, very interesting, in that it indicates the direction

a,

K,
Pig. .3.

—

Synalpheus paulsoni kurracheensis.
FRONTAL and ANTENNAL REGION ; C, CARPOCERITE!

LARGECHELA ; 7, FOOTOF SECONDPAIR ; TO, MEROPODITE
OF THIRD PAIR.
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Fig. 4.

—

Synalpheus hi'ldlen-
SIS. a, FRONTAL AND AN-
TENNAL RECION ; C, CARPO-
CERITE ; t, TELSON.

in which the species S. latastei, of Australia and Chile, is differ-

entiated. I have believed it possible to separate as a distinct species

/S. Indidensis Coiitiere from the Maldives,

which I have described in my work on

the Alpheidaj of that archipelago under

the name of S. tvmidomanus Paulson;

but S. tumidomaims is very distinct from

it, as shown by the angles of the telson

being clearly spinous (as Paulson has

'^~V /I /I ^U \ M \
figured it), and also by the very large

M J\ /I / \ \ 1\ ^^^^ which give rise to mysis. In these

last two forms the carpocerite has be-

come distinctly elongate and slender (at

\ /^
^^ least four times as long as wide).

"^^ -^ I have also separated from S. pai/lso7ii,

under the name of S. 7nnshnensis

Coutiere, a specimen from the Red Sea,

received from M. Gravier, in which the

antennal scale is notably shorter than the antennule and still shorter

than the carpocerite. This species is again extremely like S. lock-

ingtoni from California and Lower California.

Although the forms with a short carpocerite are at present less

numerous on the Californian coast than

those with a long one, the parallelism be-

tween them and those of the Indo-Pacific

is again accentuated by the following

species which I Iwlieve should be separated

from S. lockingtoni.

SYNALPHEUSPAULSONOIDES, new species.

The species differs from S. lockingtoni

by the following points

:

The antennal scale equals the antennule,

and the lateral spine of the scaphocerite

considerabl}^ exceeds the carpocerite, which

is four times as long as wide. The carpus

of the small cheliped has its anterior bor-

der prolonged in a spinous prominence.

The feet of the third pair are A^ery slender.

Their proportions are : Carpus 1 ;
propo-

dite 2; meropodite 2.35; this last being

5.3 times as long as wide.

The specimen, a male, is unique and its large cheliped is wanting;

but it is very easily distinguished from S. Jorkhigtoiii, especially by

the slenderness of the meropodites of the third pair. It corresponds,

as the Inclo- Arabic S. paulsoni, to an " oxyeeros " form of the species

Fig. 5.

—

Synalpheus tumi-
domanus. it, frontal and
antenxal region; c, car-

pocerite ; t, TELSON.
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pi-evionsly cited, but in a different direction. T"^p to the present time,

in fact, 1 know of no form which is exactly the same in both regions,

>S'. jxdilsono'idi'H is from the ishmd of San Jose, Lower California

(M. Dioiiet, Paris Museum).

On the South American coasts the species with short carpocerite

of the Paulsoni jjroup are similarly represented. The species S.

httastei Coutiere, described below, is of great interest. It possesses

in Brazil a " temihpina "' form which is wnth difficulty separable

from some specimens from Cape Lopez, in West Africa. On the

other hand, it exists in Australia, for I can not differentiate from the

typical Chilean specimens the unique Australian individual which I

have examined. In Australia, moreover, a species with very large

eggs, S. maccullocM^ is shown to be

closely allied, and 8. jjavlsoni kur-

racheensis, previously cited, clearly re-

sembles it also, though its appendages

are a little more massive.

SYNALPHEUSLATASTEI, new species.

The rostrum is longer than the fron-

tal spines, and also w^ider; the antennu-

lar articles are short and approximately

equal; the proportion of the antennule

is only 1 : 3.85, the diminution in length

affecting especially the basal article;

the stylocerite is shorter than in S. lock-

ingtoni; the lateral spine of the basi-

cerite is as long as the stylocerite; its superior spine is short and

strong.

The antennal scale, rather reduced, is 5.7 times as long as wide, and

its long and strong lateral spine exceeds the antennule by the length

of the distal article, and usually slightly exceeds the carpocerite, which

arises from the same level as the median antennular article ; the pro-

portion of its dimensions is 1:2.71, sometimes even 2.()G; its form is

more cylindrical than in S. locki)i<jtoni.

The large chela, which recalls the preceding species by the absence

of any spinous prominence on the anterior margin of the palm, differs

from it by its more stocky form: Fingers 1; total length 3.4; height

1.5. The small chela has the same proportions as in S. loclAngtoni;

the meropodites of the two chelipeds terminate on the superior mar-

gin in a spinous prominence.

In the second pair, the first article of the carpus, the four following

and the chela are to one another as 1.2, 1.25, 1. The proportions of

the third pair are: Mero])odite 2; carpus 1; propodite 1.6; the me-

ropodite is 3.12 times longer than wide, and conse(iuently very stout.

Fig. 6.

—

Svnalpheus padlson-

Ol'DES. a, FRONTAL AND ANTEN-
NAL REGION ; C, CARPOCERITE; m,

MEROPODITBOF THIRD FOOT.
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The telson has the same form as in S. locl'ingtonL This species

seems to be frequent in Chile, from which locality I have been able to

examine some ten specimens, thanks to M. Lataste, of the Paris

Museum, after whom the species is named; the species is also met

with in Australia (?) (one male of great length without indication

of locality other than New Holland; Paris Museum).

The size is greater than in S. loeJHngfoni. It reaches 30.5 mm, in

•longth from the rostrum to the telson.

I have been obliged to separate from the typical species, under the

name S. lafastei fenuisphia, a large female from Desterro which dif-

FlG. 7. SYNALPHEUSLATASTEI. fl, FRONTAL AND ANTENNAL REGION, MALE, AUSTRALIA ;

a', FRONTALAND ANTENNALREGION, FEMALE, CHILE ; C, CARPOCERITE; K, LARGE CHELA;
k', SMALL CHELIPED OF FIRST PAIR; 1, FOOT OF SECONDPAIR; m, FOOT OF THIRD PAIR.

fers from it in the following points : The antennule is less thick (four

times as long as wide instead of 8.85) ; the scale of the scaphocerite

equals the antennule, and its very sharp lateral spine exceeds the

carpocerite very considerably, the latter being 3 times, or even 3,04

times, longer than wide. The meropodite of the third pair is 3.3 times

as long as wide, instead of 3.1 times, as in S. latastei.

This form approaches closely to 8. locMngtoni from California and

Lower California, differing from it, however, by the large and more
massive chela (proportions T. L. : H. = 2.5; 1 instead of 2,9:1), the
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fingers of which are shorter (fino-ers 1, height 1.4, instead of 1.1).

The feet of the third pair are also more massive (meropodite -5.8

times as long as wide instead of 3. 74), and the feet of the second pair,

as in S. latastei, have the distal chela fooble and the first segment of

the carpus etiiial in length to the four following ones.

Fig. 8.

—

Synalpheis latastki tenuispina. a, frontal and antennal kegion ; c, carpo-

CERITE ; A'. LAIUiK CHELA; A'', SMALL CHELIPED OF FIRST PAIR; I, FOOT OF SECONDPAIR;

m, MEROPODITEOF THIRD PAIR.

Desterro, Brazil; Fritz Miiller; one female 30 mm. long (Paris

Museum).
SYNALPHEUSAPIOCEROS, new species.

On the Atlantic coast of America the Paulsoni group is repre-

sented by additional species; one of them, S. foumsendi, described

farther on, is, up to the present time, the most aberrant form of the

group known; it possesses no spine in the superior angle of the ba-

sicerite, and thus closely resembles S. pairmeomeris of the Neomeris

group; this resemblance is further accentuated by the fact that the

dactyls of the third, fourth, and fifth pairs in the preceding species

2iossess only a trace of triunguiculation. Thus these two species mark
the varietal limits of the two groups of forms.

The other species, S. apioceros^ also new, is, on the other hand, very

typical. It is of special interest because of the great number of allied

forms, American or Indo- Arabic, which may be approximated to it.

The rostrum is equal to the lateral teeth, from which it is separated

by intervals acute at base ; the antennule is about 4.0 times as long as

wide, but its basal article is 2.2 times as long as the median, and con-

siderably exceeds the frontal teeth. This is a character which dis-

tinguishes this species at once from S. lockingtoni.
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The stylocerite scarcely reaches the middle of the median article;

the superior spine of the basicerite nearly equals the frontal teeth;

its lateral spine does not reach the extremity of the basal antennular

article; the scale of the scaphocerite, five times as long as wide, is

shorter than the antennule, its lateral spine slightly shorter than the

carpocerite, which last, three times as long as wide, is swollen at the

base and pyrif orm ; it is long in the sense that it takes its origin below

the point Avhere the stylocerite is detached from the basal article of

the antennule and that it exceeds the antennule by about two-thirds

of its distal article.

The outer maxillipeds do not exceed the carpocerite. The large

chela has the following proportions: Fingers 1; total length 3.15;

Fig. 9. —SyNALPiiEis .\rincEROs. «, frontal and antexnal region; c, carpocerite; K,

LARGE chela; K" , CARPUSOF LARGE CHELIPED ; k' , SMALL CHELIPED OF FIRST PAIR; I,

FOOT OF SECONDPAIR; «! , FOOT OF THIRD PAIR ; w', DACTYL f)F THIRD PAIR; t, TELSON.

height about 1.28; the proportion T. L. : H.=2,8:l; the anterior bor-

der of the palm is swollen in a tubercle, which terminates in a spine

directed slightl}^ obliquely downward.

The small chela has, as proportions, fingers 1; total length 2.8;

height 0.95; T. L. : H.=2.95:l; it is thus relatively slender with

short fingers; the wrist is spinous on its supero-external border; the

meropodite, a little less thick than the palm, is 2.35 times longer than

wide. The proportion of the tAvo chela' is about 1:3.

Tn the second pair the first segment of the carpus equals apparently

the sum of the others, and the meropodite is more slender than in S.

lockhir/toni; the chela is also notably shorter.

The proportions of the third pair are : Carpus 1 ;
propodite 2; mero-

podite 2.28, this last being a little more than four times as long as
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wide. The dactyl is slender, about 3.2 times as long: fts wide, with the

ventral hook relatively shorter than in S. lockhigtoni.

The telson has its posterior angles accented, but not spinous. The
eggs give rise to zoea larvae.

Localities

:

Jamaica, Albatross.

Marco, Florida, 1 to 3 fathoms, H. Hemphill (Cat. No. 7000).

Marco, Florida, in sponges, H. Hemphill (Cat. No. 6970), type.

The species dift'ers, then, from S. lock'nigtonl in many ways;

the rostrum and stylocerite are shorter, the basal article of the

antennule is longer, the carpocerite of diiferent form and pro-

portions, the maxillipeds shorter, the large chela is spinous on the

palmar border, the small cheliped is more slender, its carpus spinous

and the second and third pairs are more slender.

One is induced to separate from S. aploecros a whole series of forms

of different geographic ori-

gin, probably constituting

as many distinct species.

They differ, nevertheless,

very little from typical

specimens and correspond

well to what are called

" petites especes."

SYNALPHEUSAPIOCEROS
SANJOSEI, new subspecies.

This subspecies is repre-

sented only in the collec-

tion of the Museumat Paris

by some specimens (male

and female) collected by

M. Digiiet. It is from San Jose Island, Lower California, and is as

distinct from S. lochingtoni of California as is the preceding, from

which it differs in the following details

:

The rostrum is usually a little longer than the lateral spines; the

stylocerite scarcely surpasses the basal article of the antennule; the

lateral spine of the scaphocerite is notably shorter than the carpo-

cerite ; the carpus of the small cheliped is unarmed above. The small

chela has these proportions : Fingers 1 ; total length 2.56 ; height 1.1

;

T. L. : H.=2.34 :1 ; it is thus more massive than in S. apioceros, where

the last proportion is 2.95 :1.

The meropodite of the third pair is 3.56 times as long as wide.

FlU. 10.

—

SyNALPHEIS APIOCEROS SANJOSEI. rt,

FKONTAL AND ANTENNAL REGION ; K, SPINE OF
LARGE CHELA ; K" , CARPUS OF LARGE CHELIPED ;

k', SMALL CHELIPED OF FIRST PAIR ; m, ilEROPO-

DITE OF THIUD PAIK.
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Fig. 11.

—

Synali'heus apioceko.s mayaguensis.
a, frontal and antennal region ; k, spine

OF LARGE chela; m', DACTYL OF THIRD PAIR;

t. TELSON.

SYNALPHEUSAPIOCEROSMAYAGUENSIS, new subspecies.

I have examined four specimens from Porto Rico belonging to this

form. They are not, however, strictly alike. The most typical

among them differ from S.

ajnoceros in the following

particulars

:

Rostrum a little longer

than the lateral spines; sty-

locerite attaining at least the

middle of the median arti-

cle of the antennule; scale

of the scaphocerite only four

times as long as wide; car-

pocerite surpassing the an-

tennule by 1^ times the

length of the distal article,

longer than the spine of the

scaphocerite, and very swollen at base (only 2.8 to 2.9 times as long

as wide) ; the spine of the large chela continues in a straight line the

anterior margin of the palm, which presents no swollen tubercle; the

dactyl of the third pair is 3.8 times as long as wide and its ventral

hook is more feeble than in S. apioceros; the posterior angles of the

telson are right angles.

The other specimens are distinguished from the preceding by

slight differences in the width of the antennal scale, in the more slen-

der feet of the second and third

pairs, and by the more marked pos-

terior angles of the telson. It is

probable that more abundant mate-

rial would permit of separating

them also from S. apioceros.

Type.— Cat. No. 24785, U.S.N.M.

Mayaguez, on coral reef.

SYNALPHEUSAPIOCEROSLEIOPES,
new subspecies.

—SYNALPHEUS APIOCEROS LEI-

a, FRONTAL AND ANTENNAL RE-

K, SPINE OF LARGE CHELA ; iU,

PORTION OF THIRD FOOT.

Some females collected by M.

Chaper (Paris Museum) differ ^%es.

from S. apioceros in the following gion

points

:

The lateral spine of the scaphocerite always slightly exceeds the

carpocerite; the feet of the third pair are more slender, the meropo-

dites being 4.4 times longer than wide; the telson has its posterior

angles right angles.

Venezuela, precise locality unknown. Type in Paris Museum.
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SYNALPHEUSAPIOCEROS DESTERROENSIS, new subspecies.

This form is more distinctly separated from S. apioceros than the

preceding; it is also more abundantly represented. The specimens

(4 males, 3 females) come from Desterro (Fritz Midler; Paris

Museum).
The rostrum is separated from the lateral spines by wide intervals

with sinuous base; the basal article of the antennule is only twice as

long as the median article, and the antennule scarcely four times as

hmg as wide; the scale of the scaphocerite is from 4.1 to 4.3 times as

long as wide, at least equal to the antennule, or longer; the lateral

spine of the scaphocerite surpasses it A^ery little, being shorter itself

than the carpocerite; the maxilliped exceeds tlie antennule, and
slightly the carpocerite;

the spine of the large

chela continues the an-

terior palmar border

;

the feet of the third

pair are very slender,

the meropodite being

about 4.7 times as long

as wide ; the ])osterior

angles of the telson are

right angles.

All these forms, like

S. apioceros^ have zoea

larvae. None possess

large eggs. They them-

selves present slight in-

dividual variations when
the specimens representing them are numerous, and it is prob-

able that they will be isolated hereafter as distinct species. I have

noticed in one of the specimens of sanjosei the absence of the spine

on the anterior border of the carpus. This is an example of a type

of " mutation " with which one frequently meets in the Synalpheids,

and which is of very slight importance.

In the Indo-Pacific region the forms with long and slender carpo-

cerite, analogous to the preceding, have as the type S. acanthitelsonis

Coutiere, which differs from them almost solely by the very spinous

angles of the telson, and S. hastilierassus Coutiere, in which the su-

perior angle of the basicerite is unarmed, and which consequently is

closely allied to the species described hereafter.

Fig. 13.

—

Synalpheus apioceros destereoensis. a,

FRONTAL AND ANTENNALREGION ; K, SPINE OF LARGE
chela; K", carpus of large cheliped ; k', small
CHELIPED OF FIRST PAIR ; m, MEROPODITEOF THIRD
PAIR.
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SYNALPHEUSTOWNSENDI, new species.

The rostrum is I5 times as lono; as the lateral teeth, reachino;

usually to the end of the proximal third of the median article of the

Fig. 14.

—

Synalphei's townsendi. a, frontal and antennal region; c, carpocerite
;

K, LARGECHELA ; K" , CARPUSAND MEROPODITEOF LARGECHELIPED ; Ic" . S.MALL CHELIPED
OF FIRST pair; I, FOOT OF SECONDPAIR; HI, FOOT OF THIRD PAIR; III', DACTYL OF THIRD
PAIR ; t, TELSON.

antennule. On some specimens the frontal teeth are longer and

more slender. The relative proportions of the articles of the anten-

nule are: 2, 1.3, 1. The stylocerite

reaches almost the middle of the median

article.

The basicerite bears no spine above,

where it terminates in an obtuse angle;

its lateral .spine reaches to the distal

third, sometimes even to the extremity

of the basal antennular article; the an-

tennal scale is 5.G times longer than

wide ; its lateral spine is long and

reaches beyond the extremity of the

carpocerite, which is scarcely longer

than the antennule, and is 3.5 times as

long as wide.

The large chela has the following relative dimensions: Fingers 1;

total length 3.65 to 3.7 ; height 1.25 ; the anterior border of the palm

bears a sharp spine ; the carpus is very small, in the form of a coin

;

the supero-external margin of the meropodite (which is twice as long

as wide) is very convex, terminated by a hooked spine.

Fig. If).

—

Sy.nalpheus townsendi
PRODUCTUs. a, frontal and
antennal region.
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The small chela is one-third as lon<>: as the large one; its relative

dimensions are: Fingers 1; total length 2.5; height 0.8 or a little less.

The meropodite is 3.1 times longer

than wide; its upper margin ending

in a sharp angle.

In the second pair, Avhich is slender

and elongate, the first article of the

carpus measures 1, the sum of the four

following is 0.83, and the chela 0.75.

The relative dimensions of the third

pair are: Meropodite 2.41 (five times

longer than wide) ; carpus 1 ;
pro-

podite about 2.14, the foot as a whole

being long and slender, especially the

propodite ; the dactyl is also elongate,

its ventral hook less thick and espe-

cially much shorter (about one-third)

than the dorsal, with which it is

parallel in direction.

The telson has sharp posterior an-

gles, with the inner pair of spines very slender, three times longer than

the outer pair; the convex posterior border has twelve plumose hairs.

The eggs should give, in acordance

with their size, zoea larva?.

This species represents on the Amer-

ican coasts S. hastiUcrassus of the Lac-

cadives and Maldives. The latter is

distinguished by the large cheliped, in

which neither the palm nor the mero-

podite is spinous, by the shorter dactyls

of the thoracic feet, in which the ven-

tral hook is the more important, by the

telson having more pronounced angles,

and the inner spines shorter than in

S. townsendi. The carpocerite is also

Fig. 16.

—

Synalpheus townsendi
brevispinis. a, frontal and an-

tennal region ; c, carpocerite ; k,

large ch,ela ; m' , dactyl of third
PAIR ; t, TELSON.

more swollen than in the last-named

species.

S. townsendi shows some interesting

variations. In a male specimen from

Albatross Station No. 2406 (form pro-

ductus) the rostrum and the frontal

spines are very elongate, as is also the

lateral spine of the scaphocerite. This
" oxyceros " form ( very frequent in

Synalpheus), is seen likewise in the Maldivian species, S. hastiUcras-

sus, at least as to the elongation of the rostrum.

Proc. N. M. vol. xxxvi —09 3

Fig. 17.

—

Synalpheus townsendi
mbxicands. a, frontal and an-

tennal region ; m', dactyl of

THIRD PAIR ; t, telson.
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This species is chiefly Atlantic, being known from the Bermudas,

from Florida, the Bahamas, Cuba, and Porto Kico. It extends

as far as Brazil, and, strange as it may seem, the Alhatros>i col-

lected it at the Hawaiian Islands at Station No. 3969. The species

is met with, however, on the Pacific coast of America, represented

by some sjjecimens collected by M. Diguet (Paris Museum), which

differ from those just described by the large chela, Avhich has the

l^alm obtuse, and the telson, in which the posterior angles are alto-

gether right angles and the inner spines are shorter (form h?'c/uspinis) .

Other specimens fi'om the same region, collected by the Albatross

(form niexicuiiUH) have the basicerite slightly acute on the upper

border; the frontal projections are short, the rostrum shorter than

the basal article of the antennule; the ventral hook of the dactyls

is a little larger, and the posterior angles of the telson are sharper

than in typical specimens. These are very interesting differences,

because they are the same which serve to separate the two species of

the Maldives, S. hastilicrassu.s and S. aranfhitelsotiis, but here the

characters of the basicerite and of the telson are much more marked.

Named for Mr. Charles Haskins Townsend, formerly naturalist

of the Albatross.

Localities

:

North Carolina, 15 to 1(5 fathoms. Albatross Station Nos. 2280

and 2619.

Florida: Key AVest (Union University collection); Anclote;

Straits of Florida, 56 fathoms. Albatross Station No. 2640;

west coast, 12.5 to 28 fathoms, Grampus Stations Nos. 5094

and 5100 and Fish Haivk Stations Nos. 7106, 7123 and 7124.

Gulf of Mexico, 24 to 32 fathoms. Albatross Stations Nos. 2369,

2372, 2373 (type), 2387, 2389, 2390, 2405, 2406 (type of

foicnsemli produetus), 2407, 2409, 2410, 2411, 2412, 2414.

Yucatan, off Cape Catoche, 24 to 27 fathoms, Albati'oss Stations

Nos. 2362, 2365, 2366.

St. Thomas, Albatross, and Fish Hawk Stations Nos. 6079, 6080.

in 20 to 23 fathoms.

Porto Rico, Mayaguez Harbor, 4 to 6 fathoms. Fish Hawk Sta-

tion No. 6065.

Culebra, 15 to 15.25 fathoms. Fish Hawk Stations Nos. 6087 and

6093.

Vieques, 15 to 16 fathoms, Fish Hawk Stations Nos. 6091 and
6092.

Bermuda, G. Brown Goode.
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Localities —Contimied

:

Brazil, Baliia, Ilartt Expedition, Station No. 173.

Hawaiian Islands, French Frigate Shoal, 15 to 1(5 fathoms,

Alhatross Station No. 30()0.

Southern part of Gulf of California, 9i- fathoms (type of form

mexicanus) , Albatross Station No. 2820.

Lower California (form hrevispinls)^ M. Diguet (Paris Mu-
seum )

.

Type of .S'. toicusendi—Csit. No. 38392, U.S.N.M.

Type of S. townsendi productiis. —Cat. No. 9798, U.S.N.M.

Type of aS'. townsendi mcxicanus. —Cat. No. 38393, U.S.N.M.

S. townsendi is particularly close to S. paraneonieris Coutiere, a

form with basicerite unarmed above, which also presents variations

in the armature of that article, as does an " oxyceros " form. The
difference consists principally in the supernumerary ventral promi-

nence of the dactyls, absent in S. townsendi^ but very characteristic of

the NEo:\rERis group, where a great number of species possess it. S.

paraneonieris is one of the most widely distributed species of the

Indo- Pacific region.

NEOMERISGroup.

SYNALPHEUSFRITZMIJLLERI, new species.

Rostrum slender, quite distinct from the lateral spines, the margins

nearly parallel for half their length; lateral spines with sharp points,

generally a little shorter than the rostrum, reaching to the middle of

the basal antennular article.

The articles of the antennule are in the proportion : 1.5, 1.1, 1,

beginning at the base ; the external fiagellum is bifurcate beginning

at the eighth article; the stylocerite equals one-half of the median

antennular article.

The basicerite of the antenna3 bears on the upper side a strong spine,

laterally a longer spine, a little shorter than the stylocerite; the an-

tennular scale is narrow (6.6 times longer than Avide) , its sharp lateral

spine reaching the extremity of the carpocerite, which surpasses the

antennule by about half the distal article and is a little swollen and

only three times longer than wide.

The external maxillipeds reach forward to the bifurcation of the

external antennular fiagellum.

The relative proportions of the large chela are : Fingers 1 ; total

length 3.15 to 3.3; height 1.25; the anterior margin of the palm bears

an obtuse prominence; the meropodite is 2.3 times longer than wide,

its inferior margin terminating in a strong triangular point.
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The proi^ortion of the small chela to the large one is as 1 to 2.5.

Its relative dimensions are : Fingers 1 ; total length 2.2 ; height 0.72

;

its meropodite also ends in a strong triangular lobe.

In the second pair the first article of the carpus is approximately

equal to the four others taken together; the chela is a little shorter;

the meropodite measures about 0.8 of the length of the carpus.

The relative proportions of the third pair are: Meropodite 2.33;

carpus 1; propodite 2, or a little less; the meropodite is 3.5 times
longer than wide, this proportion diminishing in adult females or in

males of small size to 3.7; it reaches even 4 in a perfectly typical

P'iG. 18.

—

Synalpheus fritzjivlleui. a, frontal and antennal reoion ; c, carpocer-
ite; K, large chela; K", carpus and meropodite of l\rge cheliped; k". small
CHELIPED OF FIRST PAIR ; I, FOOT OF SECONDFAIK ; )», FOOT OF THIRD PAIR ; »«', DACTVL
OF THIRD pair; in", REVERSEOF SAME; t, TELSON.

female from Cape Florida ; the two hooks of the dactyl are divergent,

the ventral nearly twice as thick as the dorsal, with the anterior

margin more convex ; it does not directly continue the inferior margin
of the dactyl, rejoining it by a concave curve of short radius in such

a manner as to form a third obtuse prominence.

The telson has its posterior angles obtuse, its posterior margin bears

twenty plumose hairs between the tAvo pairs of habitual spines.

The eggs are of small size, and the larvae are zoeae.

The typical specimens are from Florida, some of them living in

sponges; the species is also met with in Porto Rico and in Jamaica.

In these three regions the typical examples predominate, but the
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Fig. 19.

—

Synalphecs
FRITZMtlLLERI ELON-

GATUS. a, FRONTAL
ANDANTENNALBEGION.

^:pecies also occurs in the '' oxyeeros " form (subspecies eIo7if/atHs) , the

lateral spine of the scaphocerite o^reatly exceeding the carpocerite of

the antennae, and the rostrum being frequently longer than the lateral

spines. The subs])ecies eJongatus seems to be almost the only one in

Venezuela and Brazil. Some specimens received from ]\I. Chaper

(Venezuela), others received from Fritz Midler from Desterro, and

a small specimen from Bahia (R. Rathbun, Ilartt Explorations) are

without excej^tion eJongatus. Aside from their

longer antennal spine, these specimens have the

carpocerite less thick (3.3 to 3.4 times longer

than wide), and the feet of the third pair more

slender, the meropodite being 3.8 to 4 times

longer than wide ; but this last character varies

with the size, and also with the sex, in the

tj'^pical specimens within a rather wide range.

With the material at my disposal I can not

form a conclusion as to the advisability of the

specific separation of this elongatus form.

The species is also found in Lower California,

from which locality I have been able to study

a single male specimen collected by M. Diguet,

which does not differ from the Florida speci-

mens in regard to the antennae; the feet of the

third pair are slender, the meropodite being four times as long as

wide; but I find the same figures among the small typical males

of Florida, of corresponding size, so that I can not separate this

specimen from Lower California, even as a distinct " race."

Named for the naturalist, Dr. Fritz Miiller.

Localities

:

Typical specimens

—

Cape Florida, Edward Palmer, 1 specimen.

Key West, LTnion University collection, 2 specimens.

Key West, H. Hem^^hill, 2 specimens.

Marco, Florida, H. Hemphill, 10 specimens, male and fe-

male, types,

Florida, west coast, 28 fathoms. Fish Hawk Station No.

7123, 1 specimen.

St. Thomas, Albatross^ 1 specimen.

Mayaguez, Porto Rico, Fish Hawh^ 4 specimens.

Lower California, M. Diguet (Paris Museum), 1 specimen.

Subspecies elongatus —
South Carolina, Mouth of Bull Creek, Fish Haivk, 1 speci-

men, type.

Florida, Eastern Dry Rock, Edward Palmer, 1 specimen.
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Localities —Continued

:

Subspecies elongatus —Continued

—

Florida, St. Martins Eeef, Lieut. J. F. Moser, U. S. N.,

1 specimen.

Florida, H. Hemphill, 1 specimen.

Florida, Key West, Union University collection, 1 specimen.

Jamaica, Albatross, 3 specimens.

Venezuela, M. Cliaper, Paris Museum.

Bahia, Hartt Explorations, R. Rathbun, 1 specimen.

Desterro, Fritz Miiller, Paris Museum,

Type of S. fritzmuUerl— Cut No. 6970, U.S.N.M.

Type of S. fritzmillleri elongatus.— Cat. No. 38394, U.S.N.M.

SYNALPHEUSHEMPHILLI, new species.

The si3ecies is very like the preceding, the differences being as

follows

:

The rostrum is always much longer (about twice) than the lateral

spires; the feet of the third pair are a little shorter and thicker,

their relative proportions

being, carpus 1 ; meropo-

dite 2.5
;

propodite about

2; the meropodite is 3.5

times longer than wnde;

on the dactyl the ventral

hook is perpendicular to

the lower border and its

margins form a double

curve, convex, then a lit-

PlG. 20. SyNALPHKUSnEMPHILLI. »!, FOOT OF THIRD tiC COUCaVCtO tlie pOlUt
^

PAin, bermida.s ; m"j extremity of foot of third behind the verv marked
PAIR, Albatross Station Xo. 2409.

i
• i • <•

third promnience lorms

a right angle at the summit, projecting a little in a spine.

It is therefore almost solely the form of the hook which dis-

tinguishes the two species, for the chela of the first pair, the telson,

and the carpocerite are quite alike ; this character of the dactyls is

not only very marked, but perfectly constant in presence and in degree.

There is in this species, as in the preceding, an ^^oxyceros " form,

in which the antennal scale equals the antennule, its lateral spine

much exceeding the carpocerite. The resemblance of the.se two forms

to S. nilandensis and S. nilandensis oxyceros Coutiere, of the Mal-

dives, is extremely close. The differentiation from S. nilandensis, in

which the supraorbital spines are equal to the rostrum, the ventral

hook of the dactyl is very strong, the supernumerary hook very dis-



NO. 1659. AMERICANSPECIES OF SYNALPITEUS—COUTIERE. 39

tinct and spinous, is relatively easy; but in S. nilandensis oxyceros

these last differences have entirely disappeared, the only ones per-

sisting being the greater length of the supraorbital spines, that of

the lateral spine of the basicerite, and lastly the presence of a row of

five spines on the meropodite.

A large female specimen from the Bermudas of S. hempMlU longi-

rornis is particularly interesting in this regard; the meropodite of

the left foot of the third pair bears a well developed spine; the rest

of the series is wanting; the opposite member is quite unarmed, but

the suggestion arising from this circumstance is none the less in-

structive, as it shows to what degree the parallelism between the

Indo-Pacific and the American forms may be carried. The "oa;^-

cei'os " forms of the species S. nilandensis and S. hemph'dU appar-

ently represent the first evidences of divergence of certain species

originally common to two regions; judging by the much greater num-
ber of species in the Indo-

Pacific region, and also

from the fact that there

only are found the forms

with spinulous meropo-

dites, one might infer

that that region was the

center of dispersion of

the group.

S. faraneo'tneris Cou-

tiere possesses the same

form of hook as 8. fritz-

miiUeri, from which it is

most readily separated

by having the basicerite not spinous above; on the other hand, S.

paraneomeris is no less closely related to S. toivnsendi Coutiere, the

basicerite of which is unarmed above, but the dactyls of which have

no ventral supernumerary prominence; so that the two groups, the

Neomeris group and the Paulsoni group, have in these three species

a very evident point of approximation.

Named for Mr. Henry Hemphill, Avho has added largely to the

Alpheidae in the U. S. National Museum.

Localities

:

West coast of Florida, 21 to 28 fathoms : Albatross Station No.

2409, 2 specimens, type: Fish TIaivl' Station No. 7123, 1 speci-

men; Fish Ilawh Station No. 7124, 1 specimen (type of longi-

cornis.)

Bermudas, G. B. Goode, 2 specimens {longicornis.)

Type of S. hemphiUi.— Cut No. 9817, U.S.N.M.

Type of S. hemphilli longicornis.— C^i. No. 38395, U.S.N.M.

Fig. 21.

—

Synalpheus hemphilli longicornis. a,

FRONTAL AND ANTENNALREGION ; m' , EXTREMITY OF
THIRD FOOT.
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SYNALPHEUSNOBILII, new species.

This species is represented only by a single male specimen ; I do

not hesitate, however, to consider it distinct from S. fntzmulleri.

The differences which separate the two species (comparing two speci-

mens of the same sex and of the same size) are the following:

The carpus of the small chela is more massive, its width exceeding

that of the palm (proportion 1.12 instead of 0.9, as in S. fritz-

mulleri)

.

The second pair is shorter and thicker, the carpus being six, instead

of eight, times as long as wide. Furthermore, the first segment of the

carpus is shorter than the sum of the four following.

Pig. 22.

—

Svnalpheds nobilii. a, frontal and antennal region; c, carpocerite ; K,

LARGE chela; k' , SMALL CHELIPED OF FIRST PAIR; ?, FOOT OF SECONDPAIR; Wt, FOOT OF

THIRD pair; m', DACTYL OF THIRD PAIR.

The third pair is much more massive; the relative proportions

being; Carpus 1; propodite 1.8; meropodite 2 (instead of 1, 2, 2.33)
;

the meropodite is only 2.8 times as long as wide, instead of 4 times,

as in S. fritzmiilleri.

I find no other difference, either in the carpocerite, in the dactyl

of the third pair, or in the telson.

Named for Dr. Joseph Nobili, the carcinologist.

Locality. —St. Helena, Ecuador, one male specimen, 25 mm. long

(M. Festa; Paris Museum).

I would remind the reader that S. fritzmulleri is represented in

the Paris Museum by a specimen from Lower California collected by
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M. Diguet, which is absohitely typical and which it is impossible to
separate as a distinct ''race,'' a rare circumstance among the
Synalpheids.

On the other hand, S. nohilil is very easily distinguished from S.
sanlucasi, in which all the appendages, namely, the antennules, the
spines of the basicerite and of the anterior margin, the large chela,
the feet of the second pair, and the feet and even the dactyls of the
third pair are much shorter and more massive.

SYNALPHEUSSANLUCASI. new species.

Species of each of the specific groups composing the genera
Alpheus and Synalpheus are often parallel to species of closely'^allied

Fig. 23.

—

Synalpheus sanlucasi. a, frontal and antennal region ; A", large chela
;

1, FOOT OF SECONDPAIR ; m, FOOT OF THIRD PAIR ; m', DACTYL OF THIRD PAIR.

groups in the characters upon which the separation of specific forms
is based

;
as, for example, in the presence or absence of the superior

spine of the basicerite or of the antennal scale, the slender or swollen
form of the carpocerite, the spinose or unarmed palm of the large
chela, and slenderness or stoutness of the thoracic feet. When one
of these characters has been recognized in the species of a given
group one can almost prophesy the existence of another species pro-
vided with the opposite character. This is, moreover, a well-known
fact in all genera which are rather numerous in species.
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Thus, S. sanlucasij a form very rlose to S. fritsmuUeii, differs

from it in the shortness and more massive form of all its appendages.

The frontal teeth are stronger, the rostrum, especially, being wider

at the base; the articles of the antennule are approximately equal,

and the proportion of total length to the width is only 4.25 instead

of 5, as in /S. fntzmillleii.

The basicerite has its superior spine placed higher than in the pre-

ceding species, so that it reaches the extremity of the basal antennular

article, and makes the lateral spine short and stout. Although the

scale of the scaphocerite is as long as in S. fntzmulleri.^ the propor-

tion of its length to its width is only G instead of 6.6, on account of

its stoutness. The carpocerite is of the same form as- in the preced-

ing species, and also exceeds the antennule.

The large chela has, for its relative dimensions, fingers 1, total

length 2.88, height 1.33 ; the small chela is lacking in the type.

In the second pair the carpus is only 5.6 times longer than wide,

instead of 8, as in S. fiitzmuUeri; the relative proportions are: First

article of the carpus 1; sum of the four following ones 1.6; terminal

chela 1.72, very different, therefore, from the proportions found in

S. fritzmillleri ; the meropodite measures 0.7 of the length of the

carpus.

The proportions of the third pair are: Meropodite 1.65; carpus 1;

propodite 1.56; the meropodite is only 2.53 times longer than wid'e.

The dactyl has practically the same form as in *S'. fritzmillleri^

the differences being that the ventral hook is wider at the base, and

the entire appendage is shorter than in the preceding species.

The telson has not suffered the same diminution as the appendages,

the proportions of its length to its proximal and distal ends being

respectively 1.4 and 2.33, instead of 1.15 and 2, as in S. fj'itzmiilleri,

the telson of wdiich species is, therefore, wider and shorter.

The eggs are of the same size as are those of the preceding species.

/S. sanlueasi, readily distinguishable from the two American forms

/S. fritzmillleri and S. hemphilU, is much more closely allied to a

species which I collected at Djibouti, and to which I give the name
S. heroni, the species occuri'ing on the reefs of Pleron. S. heroni is

distinguished by the following points: The lateral spine of the

basicerite slightly exceeds the extremity of the median antennular

article, and the antennal scale is more reduced, the proportion of

its dimensions being about 7.3; on the other hand, its lateral spine,

as in the " oxyceros ^^ forms of many species, considerably exceeds

the carpocerite.

The proportions of the large chela are: Fingers 1; length 3.2;

height 1.32, it being, therefore, less massive than that of S. san-

lucasi.

i
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The small chela has these proportions: Fingers 1 ; total length 2.G;

height 1.08; it is 2.45 times smaller than the large chela; the

meropodite is a little more than twice as long as wide. Compared
to that of S. fi'dzDuiUi'i I, the small chela appears much stouter, and

it would probably be the same Avith S. sdiilucasL

In the second pair, the first article of the carpus, the sum of the

four following ones, and the terminal chela are practically of the

same length; the carpus is G.5 times longer than wide.

Fig. 24.

—

Synalpheus heroni. n, fbont.\l and antennal region; K, large chela;
k', SMALL CIIELIPED OF FIRST PAIR ; 1, FOOT OF SECONDPAIR ; til, FOOTUF THIRD PAIR.

The proportions of the third pair are : Meropodite 2 ; carpus 1

;

propodite 1.6; the meropodite is 2.5 to 2.6 times longer than wide,

and is therefore longer and thicker than in the species from Lower
California.

Cape St. Lucas, Lower California ; John Xantus ; type. Cat. No.

6355, U.S.N.M.
BREVICARPUSGroup.

SYNALPHEUSMINUS (Say).

Alphcus minus Say, Journ. Acad. Nat. Sci. Pliila., I, ISIS, p. 245.

Teeth of the frontal border in the form of an equilateral triangle,

the rostral tooth usually a little wider at the base, and sometimes very

slightly longer, than the lateral teeth.

The proportions of the antennular articles are: 2, 1.5, 1; the rela-

tion of the total length of the stalk of the antennule to its width is

4.8 to 5; the stylocerite reaches the distal third of the median article;

the external flagellum bifurcates only at the tenth article.
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Basicerite of the antennae distinctly spinous above, the spine always

longer than wide at the base; the lateral spine reaches to the ex-

tremity of the basal article of the antennule.

Pig. 25.

—

Synalpheus minus, a, frontal and antennal region, typical; a', frontal
AND ANTENNAL REGION, SPECIMEN FROM BER.MUDAS WITH BASICERITE SPINOUS ABOVE;
aa, FRONTALAND ANTENNALREGION, SPECIJIEN FIIOM STATION NO. 7123 WITH CARPOCERITE
MOREslender; C, CARPOCERITE, TYPICAL; C', CARPOCERITE, MALE, STATION NO. 7123; CC,

CARPOCERITE, FEMALE, STATION NO. 712.'j ; f, EGG ; i, OUTERMAXILLIPED ; K, LARGE CHELA,
TYPICAL ; k', SMALL CHELIPED OF FIRST PAIR, S. BREVICARPUS; kk', SMALL CHELIPED OF
FIRST PAIR, TYPICAL ; kkk', SMALL CHELIPED OF FIRST PAIR, TYPICAL (ANOTHER SPECI-

MEN) ; I, FOOT OF SECONDPAIR; »l, FOOT OF THIRD PAIR, TYPICAL; mm, FOOT OF THIRD
PAIR, s. BREVICARPUS; nimm, foot of third pair, STATION NO. 7123 ; m', dactyl of
THIRD PAIR, not TYPICAL; mm', DACTYL OF THIRD PAIR, TYPICAL; t, TELSON, S. BREVI-

CARPUS; *', TELSON, TYPICAL.

The antennal scale is narrow (proportion of leng^ih to width 7, and

up to 8.5), its inner border making a very obtuse angle and not a

regular curve ; the lateral spine is a little longer than the peduncle of
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the anteniiiile, shorter than the carpocerite, which hist is a little de-

pressed, the proportion of its leng-th to its width being about 3.7; it

exceeds the antennule by half or even two-thirds of the distal article.

The large chela is regularly ovoid; its measurements, taken along

the infero-external side, are: Fingers 1, total length 3.5; height 1.35;

there is on the supero-internal side, on the anterior margin of the

palm, near the articulation of the finger, a strong, sharp, and rather

slender spine.

The small chela is in the proportion of about 2.7 to the preceding;

its relative dimensions are : Fingers 1 ; total length 2.25 ; height 0.8

;

the fingers terminate in a simple point ; the carpus is short, scarcely a

fourth of the entire cheliped ; the meropodite is 2.5 times longer than

wide, its superior margin ter-

minated by a trihedral promi-

nence, not spinous.

In the second pair the pro-

portion between the length and

Avidth of the carpus is about 0.5

;

the meropodite is only 0.75 of

the length of the carpus.

The proportions of the third

pair of feet are : Meropodite

2.2 ; carpus 1 ;
propodite 1.6 to

1.7; the proportion between the

length and the width of the

meropodite is approximately 4,

often a little less; the dactyl is

a little curved, long, its hooks

are almost parallel, the dorsal

nearly twice as long as the

ventral.

The length of the telson equals 1.06 times the Avidth at the base,

and 1.84 times its distal margin, which is regularly convex and bears

about tAventy plumose hairs and two pairs of feeble spines.

The eggs are of small size (0.6 mm. in the nauplius stage, subse-

(^uently up to 1 mm.), and giA'e rise to zoeae.

The length of the species does not exceed 25 mm.
The typical specimens come from the region of the Bahamas and

Florida, but the species extends to the Bermudas and southward to

Brazil; some specimens from this last locality differ from the types

and may be separated as form hahiensis; the basicerite of the antennae

has its lateral spine very slender, its superior spine long and strong,

the lateral spine of the scaphocerite also slender, being as long as

the carpocerite; the small chela is more swollen than in the typical

specimens, the proportions being, fingers 1; total length 2.8; height

Pig. 26.

—

Synalpheus minus bahiensis. a,

FRONTALAND ANTENNALEEGION ; W, SMALL
CHELIPED OP FIRST PAIR ; m' , DACTYL OF

THIRD PAIR.
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1 to 1.09; the proportion between the length and the width of the

meropodite is 2.1 instead of 2.5; the dactyls, in the third pair espe-

cially, have their two hooks almost equally strong and long.

The strong superior spine of the basicerite, and also the greater'

thickness of the small chela, are found again, less marked, in some

specimens from the Bermudas and from Florida, which it would be

hardly advisable to separate as a distinct form. A specimen from

Sarasota Bay, Florida, has an abnormal small claw, approximating

the large one in its proportions; the fingers measure only one-third

of the total length, and the anterior border is spinous. This tendency

to the reestablishment of the symmetry of the two claws is not very

rare in the Alpheidw ; and, although leading to the same results, it is

diametrically opposed to

the cases of hypotypic

regeneration, of which

also examples are known.

Other very interesting

specimens differ mark-

edly from the types by

the Avidth of the anten-

nal scale, only 7.3 times

longer than wide, recall-

ing by its form that of

S. hrevicarpus. Other

characters of the species

are in these specimens

weakened in the same
Avay; for example, the

carpocerite is a little less

Fig. 27.^

—

synalpheus minus antillen.sis. «, frontal swollen, the proportion
AND ANTENNALREGION ; A', LARGE CHELA ; /.', SMALL j; '-

, 1 j1 x -j. • Ij.^,

CHELIPED OF FIRST PAIR; Vl', DACTYL OF THIRD I'AIR. ^^^ lenglU lO ItS WlCltn

(3.7) declining to 4 in

the male; of the members of the second pair the carpus is 10 times

longer than wide. On the other hand, the dorsally strongly spinous

basicerite, the thick meropodite of the third pair, the telson widened

at its distal end, and the form of the chelae of the first pair, permit

the determination of these examj^les as S. minus. They indicate in

what way the variation giving rise to the species hrevicarpus is

accomplished.

Among the other varieties of >S'. minus, it seems to me possible to

separate a form antillensis. The specimens which are referred to this

form come mainly from Porto Rico and St. Thomas. They differ

from the types in the frontal teeth, which are long and narrow, es-

pecially the rostrum, and in the antennule, which is only 4.2 to 4.3
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times as long as wide; the basicerite is not more spinous above than

in the t^'pical specimens; the carpocerite is h)ngei', surpassing the

antennules by the length of the distal article, and, especially, more

ovoid (proportion 3.2 or even 3.15) ; the antennal scale is also a little

wider than in the types; the small chela, as in the form hahiensi.s, is

more swollen than in the types; it has, as its proportions, fingers 1;

total length 2.38; height 0.0; there are no diiierences either in the

form of the large chela, of the members of the second and third pairs,

or in the telson.

In some specimens, especially among those from St. Thomas, the

dactyls of the third pair are very slender, with the superior margin

only slightly convex, and the superior hook strotlg. I have not a

sufficient series to enable me to judge of the importance of this char-

acter.

The specimens of the form antillensis are all of small size, 15 mm.

in length at the most. The eggs are as in the typical specimens.

Localities:

South Carolina, 15 miles southeast of Charleston, in fragment of

madrepore, R. E. Earll.

Florida

:

Cape Florida, Edward Palmer.

Elliotts Key, lat. 26° 33' N., long. 83° 10' W., 28 fathoms.

Fish Hawk Station No. 7123 (specimen approaching

hre vicar i? us).

Harbor Key.

Salt Fond Key, Stock Island.

Eastern Dry Rock.

Key West, Union University collection.

Dry Tortugas.

Florida Bay, Edward Palmer.

Two miles west of Cape Romano, 15 to 18 feet, Lieut. J. F.

Moser, U. S. N.

Marco, H. Hemphill.

Sarasota Bay (specimen with small chela anomalous),

Union University collection.

Anclote (specimen approaching hrevicarpus), Thomas Low.

Florida Banks, lat. 28° 56' N., long. 28° 15' W., 12 feet,

Lieut. J. F. Moser, U. S. N.

St. Martins Reef, Lieut. J. F. Moser, U. S. N.

Bahamas

:

Andros Island, in sponges, F. Stearns collection.

Green Cay, Geographic Society of Baltimore.

St. Thomas, 20 to 23 fathoms. Fish Hawk Station No. 6079

(type of form antillensis),
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Localities —Continued

:

Porto Rico (form antillensis) :

Playa cle Ponce, Fish Hawk.
Humacao, 9i fathoms, Fish Haivk Station No. 6099.

Bermudas (specimen with basicerite very spinous), G. B. Goode.

Brazil, Plataforma, Bahia (type of form bahiensis) , R. Rathbun,

Hartt Explorations.

Type of jS. minus hahiensis.— Cat No. 38396, U.S.N.M.

Type of S. minus antillensis.— Cnt. No. 38397, U.S.N.M.

SYNALPHEUSDIGUETI, new species.

This species represents the Brevicarpus group on the coast of

Lower California, where it has not previously been found. It is,

consequently, a very important extension of the geographic distribu-

tion of this group, which thereby ceases to be an exception from the

general rule. Just as the L^vimanus group possesses at least one

Indo-Pacific species, it will also be found that the Brevicarpus group

has met in that region of the globe conditions inducing specific dif-

ferentiation.

S. diguetl is very near S. minus (Say) ; the differentiation is diffi-

cult except between adult specimens, and the more mature, the easier

is the determination. The characters of the males are more decided

than are those of the females. In the males the differences between

S. diguetl and S. minus are the following: (1) The antennule is 6

times longer than wide instead of 5 times, as in the males of corre-

sponding size of S. minus; (2) the carpocerite is 3.5 times longer

than wide instead of 3.7 times, and the lateral spine of the scapho-

cerite is a little shorter than the antennule; (3) the meropodite of

the third pair of feet is 3.5 times longer than wide instead of 3.75

times.

In the females the antennule is not more than 5.8 times as long as

wide, and the spine of the scaphocerite slightly exceeds the antennule,

so that the tangible differences from the females of S. minus become

almost none. However, the carpocerite is somewhat thicker, 3.54 to

3.58 times longer than wide, while this proportion reaches 3.7 to 3.75

in the females of S. minus; there is also a very slight difference in the

thickness of the meropodite of the third pair, where the proportions

are nearly 3.5 in S. minus and 3.3 in S. digueti.

There is also in both sexes a slight difference in the meropodite of

the small cheliped ; this is at the most as wide as the palm, and gen-

erally a little narrower in S. minus (proportion 0.92 to 0.96) ; in S.

diguetl, on the other hand, it is wider (proportion 1.1 to 1.13).

The specimens which have just been considered do not exceed

25 mm. in length; in one large female measuring 30 mm. (also col-

lected by M. Diguet) the characters are much more clearly indicated,

1
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the anteiinules especially, luaikedly slender, being times longer than

wide, as in the male; in the largest females of /S'. minii.s^ which are of

equal size, this proportion never exceeds 5; the carpocerite is only

3.3;") times longer than wide instead of 3.7 times, as in the largest

female of S. iii'niiis.

This specimen presents, moreover, a very peculiar form of rostrum,

the point being shorter, and, particularly, much narrower than the

lateral teeth. I have noticed in a male a tendency toward this shape.

The lateral spines are very slightly longer than the rostrum, forming

Fig. 28.

—

Synalpheus digueti and S. digueti ecuadorensis. a, frontal and antennal
REGION OP S. DIGUETI, MALE OF MEDIUM SIZE ; a' , FRONTALAND ANTENNALREGION OF S.

DIGUETI, FEMALEOF MEDIUMSIZE ; a", FRONTALAND ANTENNALREGION OF S. DIGUETI, FE-

MALE OF LARGE size; aO, FRONTALAND ANTENNALREGION OF S. DIGUETI ECUADORENSIS,
MALE ; C, CARPOCERITEOF S. DIGUETI, MALE; &, CARPOCERITEOF S. DIGUETI, FEMALE; CC,

CARPOCERITE OF S. DIGUETI ECUADORENSIS; k' . SMALL CHELIPED OF FIRST PAIR OF S.

DIGUETI ; m, MEROPODITEOF THIRD PAIR OF S. DIGUETI.

a i:)rominence exceeding it in height, so that the rostrum seems to be

situated on a lower plane.

The eggs are of the same size as those of S. minus and also give rise

to zoea^.

Twelve specimens, male and female, from Lower California (M.

Diguet, Paris Museum).
One very interesting form of this s])ecies is represented by two speci-

mens, male and female, from Ecuador, The diiferences between the

Proc. N. M. vol. xxxvi— on 4
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male and female are very slight ; the frontal teeth are very short, and

the rostrum a little shorter and weaker than the lateral teeth, espe-

cially in the male. In both cases the antennule is 5.5 times as long as

wide; the lateral spine of the scaphocerite is as long as the antennule;

the carpocerite exceeds it xerj little in the female, a little more in the

male, and is very njuch swollen, only 3.5 times as long as wide in the

male, or 3.3 times in the female ; the meropodite of the third pair is

3.25 times as long as wide in both specimens.

This form of S. dig net i (which might be distinguished under the

name of ecuadorensis) makes the distribution of the Brevicarpus

group nuich like that of the Paulsoni group, Avhich has representa-

tives in Lower California and Chile, in Brazil and Florida, as well as

in the West Indies. I have shown in the introduction to this paper

what interest attaches to the presence or absence of the species of the

Brevicarpus group elsewhere than on the American coasts, because of

their close relations of kinship with the species of the Paulsoni

group.

St. Helena, Ecuador; ^M. Festa; 12 specimens, male and female

(Paris Museum).
Named for M. Diguet.

SYNALPHEUSBREVICARPUS(Herrick).

Alpheus mulcyi var. brcricariuis Herkick, Mem. Nat. Acad. Sci., V, 1891,

p. 383.

The species is also very like S. minus, from which it is distinguished

by the following characters

:

The proportions of the antennular articles are 1.8, 1.7, 1 ; the pro-

portion of the length to the width of the antennule is at least 5.5.

The basicerite is not spinous above; it bears an angular prominence,

at most as long as wide at base.

The scaphocerite has a very wide scale, Avith the border regularly

curved within; it is from 5.5 to G.4 times longer than wide; the hairs

which border it are at least twice as long as those in S. nun us: but, on

the other hand, the lateral spine, shorter and more obtuse, does not I

reach the end of the antennular stalk.

The carpocerite is sensibly 4 times as long as wide and more cylin-

drical than in S. minus.

The large chela has the following relative dimensions: Fingers 1;

total length 3; height about 1.15, varying to 1.2. In the large speci-

mens the movable finger presents a second obtuse prominence between

the point and the molar processes of the lower margin ; the palm is less

regularly ovoid than in S. minvs, and more tapering on the proximal
|

side.

The small chela measures a third of the preceding; the relative

dimensions are : Fingers 1 ; total length 2.35 to 2.4 ; height 0.65 to
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0.7 (a little narrower therefore than in S. minus). The meropodite
is similar in the two species (proportion 2.5).

In the second pair the proportion of the length to the width of
the carpns is about 12: 1 ; furthermore, the meropodite is O.8.") of the
length of the carpus.

The proportions of the feet of the third pair are the same as in S.
minus save for the meropodites, in which the proportion between
the length and the Avidtli reaches 4.25.

The length of the telson reaches from LOG to 1.15 times its large
ba.se, always more than twice (2.05 to 2.23 times) its small base, the
article being visibly narroAver than in S. minus.

Fig. 29. —SYXALPHErs BREViCAEPrs. a, frontal and antennal eeoion ; c, careocerite
;

c, egg: K, large chela; k, small cheliped op first pair, male; k', small cheliped
OF FIRST PAIR, MALE, S. MINUS (FOR COMPARISON); I, FOOT OF SECONDPAIR; m, FOOT
OF THIRD PAIR

;
m'

, DACTYL OF THIRD PAIR ; t, TELSON; t', TELSON, S. MINUS (FOR COM-
PARI SON).

The eggs are of large size and give rise to mysis larvai provided
with all their appendages, comprising the chelipeds of the first pair,
which are already very unequal, and those of the second pair, in
which the carpus is already segmented.

. The size may reach mor even 38 mm. (female).
There occurs a remarkable variety of this species represented by

some specimens from Key West and also from Porto Rico {guerini).
The frontal teeth are long, especially the rostrum, which last slightly
surpasses the lateral teeth and is also wider at the ba.se; the margins
are .strongly concave outside in.stead of l)eing straight, as. in typical
specimens; the basicerite of the antenna is a little more spinous
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above; the seaphocerite has its hiteral spine more elongate, so that

it attains the length of the carpocerite.

In these characters the specimens recall the form antillensis of

S. mi7ius, bnt they are perfectly distinct from it ; it is as if the two

species, while themselves closely allied, had effected in the same

way parallel variations. While in the variety antillensis of S. minus

the carpocerite is ovoid, the feet of the second and third pairs are

strong, and the telson is wide; in the variety guenni of S. hre vicar-

pus the carpocerite is slender and cylindrical (proportion 1:4 and

even 1 : 4.4), the carpns of the second pair is 12 times as long as wide,

the meropodite of the third pair is 4.5 to 4.7 times as long as wide,

and the telson is narrow, as in the

typical specimens of the species.

The chelae of the first pair are those

of S. minus. The proportions for the

small chela are : Fingers 1 ; total

length 2.26 ; height 0.75.

I have been able to see the eggs on

only one female of very small size,

and infested with a Bopyrid ; they are

of the same volume as those of S.

minus. According to the appearance

of the mature ovary of another fe-

male, I think that it is their normal

size, and that this is besides another

character which distinguishes these

specimens from S. brevicarpus, at the

same time approaching S. minus.

I give to the variety the name of

guerini because it perhaps corresponds

to Alphcus saulcyi of Guerin. In the

figure by that author ° the rostrum is

longer than the lateral spines and the

basicerite appears to be spinous above. It is proper to note that in

the nomenclature the trinomial appellation does not imply that this

form is derived from S. hrevicarpus ; the contrary would be as plaus-

ible; the forms with large eggs, always rare, may be considered as

derived from the species in which the eggs have the usual small size.

Localities

:

Florida

:

Elliotts Key, J. E. Benedict.

Harbor Key, Union University collection.

Key West, H. Hemphill, Bean and King, Eliot, Union

'University collection.

Vui. 30. SVNALPHEIS BREVICARPU.S

GUERINI. a, FRONTAL AND ANTEN-
NAL REGION ; a', FRON^ ; C, CARPO-

CERITE.

"Hist. Cuba de mmioii de la Sa^ra, I't. 2, VII, 1857, p. 18, pi. ii, fig. 8.

J
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Localities —Coiitinned

:

Florida —Cont inued :

Key West (form guerini), Union University collection.

Dry Tortugas, Eastern Dry Kock, Salt Pond Key, and

Florida Bay, Edward Palmer.

Bahamas

:

Andros Island (some coming from sponges), F. Stearns

collection.

Green Cay, B. A. Bean.

Porto Rico:

Off Humacao, 9| fathoms, Fish Hawk Station No. 6099

(type of form guerini).

Type of S. bre vicar pus guerini.— Cat. No. 24797, U.S.N.M.

LyEVIMANUS Group.

SYNALPHEUSLONGICARPUS(Herrick).

Alpheus saulciji var. longicarpus Hebkick, Mem. Nat. Acad. Sci., V, 1891,

p. 383 (part).

I have previously shov^n that this species is closely allied, not to

A. hrevicarpus Herrick, but to the European species S. Imvimanus

(Heller). However, it is not synonymous with the latter, any more

than any of the forms which follow. I have indicated in the intro-

duction to this work why it was necessary to break up into several

distinct specific forms A. saulcyi var. longicarpus Herrick. I have

retained the original name for the above species, as it appears to me
to be the most abundant of the L^vimanus group on the American

coasts.

The frontal border has three unequal teeth, the median narrow,

a little longer, the lateral having from 2 to 2.5 times the width of

the median part of the rostrum; their interspaces are in form of

a V, with borders little divergent.

The basal antennular article is the longer; its anterior margin

is less emarginate on the inside than in the greater part of the

species of the group. The relative lengths of the articles are 2, 1.5, 1.

The antennule is 5 times as long as wide ; the flagella are slender, the

external bifurcates after the sixth article.

The stylocerite reaches the distal third of the basal article. The

basicerite has its superior angle obtuse; its lateral spine reaches the

extremity of the median article of the antennule. The scaphocerite

is almost always devoid of a scale in the male; it bears one of variable

length in the female, but it hardly surpasses the extremity of the

basal antennular article, and it is never more than half the width of

the lateral spine, which is very strong, sharp, and exceeds the anten-

nule by about half its distal article.
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The carpocerite is cylindrical, rather slender, curved outward, and

surpasses the antennule by the length of the distal article; it is 5

times as long as wide, and sometimes up to 5.5 or 5.G times.

Fig. 31.

—

Synalpheus LONr.ic.^RPf.s. a, frontal and antennal ueoion, male and fe-

male; C, CAKPOCERITE; A', LARGECHELA; K", CARPUSAND MEROPODITEOF LARGE CHELI-
PED; k', SMALL CHELIPED OF FIRST PAIR, MALE AND FEMALE; kk, FINGERS OF SMALL
CHELIPED OF FIRST PAIR; I, FOOT OF SECONDPAIR, MALEAND FEMALE; «! , p-QOT OF THIRD
PAIR, MALE AND FEMALE; in", DACTYL OF THIRD PAIR; W", DACTYL OF THIRD PAIR OF A
VERY ADULT SPECIMEN; J)', FIRST I'LEOPOD ; ))*, FOURTHPLEOPOD

; J)^, FIFTH PLEOPOD; t,

TELSON; tt. TELSON AND I'ROPODS, FEMALE; U, UROPOD.

The relative dimensions of the large chela are : Fingers 1 ; total

length 4.1 ; height 1.5 ; T. L. : H. = 2.73 : 1. The margin of the palm
presents forward a strong tubercle, ending in a fine point. The
movable finger has its point out of the perpendicular. The palm



NO. 1G59. AMERICAX i^I'ECJIJS OF tOXALrH EUS—rOUTlERPJ. 55

is prolonged behind, and the very nniall carpus is inserted below

the principal axis of the ovoid palm. The lueropodite, the superior

border of Avhich ends in a riiiht ani>le, is 2. 2;") times longer than Avide.

In a comparison of the nude and female, the large claws are in about

the proportion of 1.3 to 1.

The small claw is, to the large one, in the proportion of about 2.5

in the female, of 3 in the male, so that it is apparently of the same

size in both sexes; the relative dimensions are: Fingers 1; total

length 3; height about 0.8; T. L. :H.=3.75:1. The movable finger

bears two teeth, the lower of which is the stronger; the fixed finger

bears besides its point, two short angular prominences.

The carpus shows some rather remarkable variations ; in the larger

specimens it is constantly longer than the palm; it is visually a little

shorter in medium or very small specimens of either sex. The total

length of the chela being taken for a unit, the length of- the carpus

may vary from 0.T4 to 0.50 and even 0.5; it is always shorter in the

female. In every case its distal width remains equal to that of

the chela. The meropodite is about 4 times as long as wide (4.4 in

the male, 3.6 in the female of large size).

The second pair is notably stronger in the male (1.08), but of

similar proportions in both sexes; the first segment of the carpus is

shorter than the sum of the other 4 (proportion 1.2) ; the meropodite

equals twice the first carpal segment. The terminal claw is longer,

in the male, than the last 4 segments, but shorter in the female; it

bears, especially in the male, about ten tufts of hair.

The third pair is also stronger in the male, where its relative dimen-

sions are : Meropodite 2.33, carpus 1, propodite 1.7; the mei-opodite is

3.5 times longer than wide.

In the female these dimensions are : Meropodite 2.1, carpus 1,

propodite 1.55, the meropodite being 3.8 times longer than wide. The
ischiopodite is more slender and elongated also than in the male. The
dactyl is short, one-sixth or more of the propodite; the two hooks are

almost equal and divergent, the ventral normal to the lower border, a

little thicker at the base than the dorsal, becoming proportionately

longer in specimens of large size (female of 27 to 28 mm.) . The sixth

abdominal somite shows on either side of the telson a wide triangular

point. The pleopods of the fifth somite have a very short base and

a wide posterior expansion especially marked in the female, where it

contributes to close the incubatory cavity. The anus is shown imder

the telson between two very prominent swellings. All the abdominal

pleura of the male, even the second, end in a point. These last details

are more marked in the L.t:vimanus group than in any other, and es-

pecially in the two species S. loi^gicarpus and S. pectiniger.

The telson has the following relative dimensions in the male:

Small base (distal) 1; large base (proximal) 1.7; height 2.3. In the
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female the large base is double the small. The posterior margin bears

4 spines, the inner a little longer, Avitli 4 long plumose hairs between

them, and 3 pairs of simple hairs inserted above the preceding. The
uro^Dods are larger in the male, the outer especially; the latter bears

on its outer margin above the transverse suture a series of 7 to 8 teeth

and a movable spine between the first two.

The eggs are of small size and the larvas are zoese. The species

may be found in sponges, but it is not probable that such is its normal

habitat.

I have been able to sepai-ate among the young males a rather large

number of specimens diU'erent from the type and different also from

the following species, S.

(/oodei, with which, how-

ever, they agree in hav-

ing a well-developed an-

tennal scale. Compared
to young male longicar-

pus of the same size, they

are distinguished

—

(1) By the antennal

scale reaching the ex-

tremity of the second ar-

ticle of the antennule;

(2) by the carjjocerite a

little thicker (propor-

ti(ms: 1:4.6, 4.9 or 5, in-

stead of 1 : 5.5 or 5.6)
;

(3) by the large chela in

which the anterior border

of the palm ends in an

obtuse point, conical and

strong; (4) by the telson

a little narrower at the

base; this is contained 1.8

times in the height in-

stead of 1.4 times.

Excepting in the form and size of the antennal scale, which are

quite similar, these specimens are also shown to be very distinct from
the males of S. goodei of the same size

—

(1) By the carpocerite a little thicker (the same difference as

with S. longicarpus)
; (2) by the large chela, invariably shorter and

thicker in S. goodcl^ even in the young, not exceeding 12 mm. in length

(proportion of thickness 1.1) ; (3) by the small chela, of which the

carpus and the palm are shorter in S. goodei; their sum equals only

4 times the height of the palm instead of 5 times, as in the specimens

Fig. 32.

—

Synalpheu.s longicarpus approxima. n,

FRONTAL AND ANTENNAL REGION ; C, CARPOCERITE;

K, LARGE chela; Ic' , SMALL CHELIPED OF FIRST
PAIR OF A YOUNGSPECIMEN; Ick' , SMALL CHELIPED
OP FIRST PAIR OF AN ADULT; m, MEROPODITE OF
THIRD FOOT; t, TELSON.
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under discussion. The meropodite is also thickened in the same

proportion in S. goodei; (4) by the meropodites of the third pair

longer and more slender (proportion 1 : 4.2 instead of 1 : .^.5).

I have met only one adult male which appears to be referable to

this form; the carpus of the small cheliped measures 0.54 of the total

lenolh of the chela. It is accompanied by several other specimens,

but they are too incomplete to permit of the appreciation of the fine

distinctions which separate S. goodei and S. longicarpus.

I hesitate to consider this form as specifically distinct from S. longi-

carpus, although the adult specimen differs from it only by the pres-

ence of an antennal scale; this is, however, much reduced. Neither

is the form of the anterior palmar tubercle very constant in S. longi-

carpus, as the small spine Avhich terminates it may be absent. It

seems to me sufficient to distinguish these specimens as form ap-

proxinia.

Localities

:

S. longicarpus —
North Carolina :

Off Cape Fear, 15 fathoms. Albatross Station No. 2623,

20 to 30 si:)ecimens.

Gulf of Mexico

:

Lat. 27° 4' N., long. 83° 21' 15" W., 2G fathoms, Alba-

tross Station No. 2409, 7 specimens.

Lat. 26° 33' N., long. 83° 10' W., 28 fathoms, Fish Hawk
Station No. 7123, 1 specimen.

Lat. 26° N., long. 82° 57' 30" W., 24 fathoms, Albatross

Station No. 2413, 4,000 to 5,000 specimens.

Yucatan

:

Off Cape Catoche, 25 fathoms. Albatross Station No.

2362, 20 specimens.

Off Cape Catoche, 21 fathoms. Albatross Station No.

2363, 15 to 20 specimens.

Jamaica, in massive black sponges, 10 to 12 fathoms, J. E.

Duerden.

Curagao, 2 specimens.

S. longicarpus approxima —
Gulf of Mexico, 26 fathoms. Albatross Station No. 2409, 4

specimens, type.

Gulf of Mexico, 24 fathoms, Albatross Station No. 2413, 2

specimens.

Gulf of Mexico, 26 fathoms. Albatross Station No. 2414, 4

larger specimens (mutilated).

Type of S. longicarpus approxinia.— Cat. No. 38398, U.S.N.M.
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SYNALPHEUSGOODEI, new species.

The frontal margin very forcibly suggests that of the preceding

species; tlie rostrum is quite a little longer than the lateral spines,

and the latter are more completely triangular.

The articles of the antennule have as proportions, 2.3, 1.2, 1, the

antennule being 5 times as long as wide ; the basicerite of the antenna

has its superior angle somewhat sharp; its lateral spine reaches the

extremity of the median antennular article.

KK
Fig. 33.

—

Synalpheus goodei. a, frontal and antennal region, im^alb and female;
C, CARPOCERITEOF A YOUNGSPECIMEN"

; K, LARGE CHELA ; KKj, LARGE CHELA OF A YOUNG
SPECIMEN«; fc', SMALL CHELIPED OF FIRST PAIR ; kk', SMALL CHELIPED OF FIRST PAIR OF
A YOUNGSPECIMEN"; k'", FINGERS OF SMALL CHELIPED OF FIRST PAIR; 1, FOOT OF SEC-

OND PAIR ; m, FOOT OF THIRD PAIR ; mm, MEROPODITEOF THIRD FOOT OF A YOUNGSPECI-

MEN"
; m', DACTYL OF THIRD FOOT; t, TELSON; U, UROPOD, MALE AND FEMALE.

The scaphocerite always possesses a scale, which is of the same
dimensions in both sexes, and often reaches the middle of the distal

antennular article; the lateral spine is as in the preceding species.

The carpocerite is 5.2 times (in the young) to 5.7 to 6 times longer

than wide.

" For comparison with S. longicarpus approxima, fig. 32.
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The lariic cliela has as its proportions, fino-ers 1 : total lenjjth 3.5

to 3.6; height about 1.3; the rehitive total h'ii<;th is a littk> less in the

female, but the dift'erence in size is very sli<>-ht; the form of the

chela is quite different from tliat of jS. longlcurpuH; the margins of

the palm are nearly parallel, the anterior margin terminating in a

strong tubercle which is prolonged by a point inclined downward;
i\\Q carpus is inserted in the prolongation of the greater axis;

the meropodite is proportionately stouter (proportion 2.05), its su-

perior margin terminating in a prominent, not spinous, lobe.

The small chela has the following relative dimensions: Fingers 1;

total length 2.8 ; height 0.9G to 1 ; the movable finger terminates in

two short teeth ; the carpus is always much shorter than in S. longi-

carpas; in the largest examples its length does not surpass 0.43 of

the small chela, this proportion reaching 0.74 in the preceding species;

in the young this proportion remains the same, while it is very varia-

ble in S. longicarpus,' the carpus is alwaj^s a little less thick than the

palm, the margins of which are not parallel, as in S. longicarpus;

the meropodite is a little more than 3 times as long as wide, I have

found no sexual dijfferences.

In the second pair, the first segment of the carpus, the sum of the

four following and the terminal chela are all very nearly equal; the

carpus is at least 7 times as long as wide.

The third pair has these proportions in the male : Meropodite 2.2

;

carpus 1 ; propodite 1.5 to 1.6 ; the meropodite is 3 to 3.2 times as

long as wide; in the female these proportions become, respectively,

2.6 ; 1 ; 2 ; and the meropodite is nearly 3.5 times as long as wide, the

entire appendage being more slender; the dactyl is short, very like

that of S. longicarpus.

The second abdominal pleuron is not spinous in the male.

The telson has its wide base contained 1.24 times, and its small base

about 4 times, in its height ; the spines of the dorsal surface, especially

in the male, are much stronger than those of the posterior border, the

inner of which, a little the longer, include between them 4 plumose

hairs and 2 groups of 3 simple hairs.

The uropods bear upon the outer border 8 teeth in the female and

from 9 to 17 teeth in the male, the first and strongest of which pro-

longs the transverse suture ; and there is also a movable spine placed

between the two first teeth.

As in S. longicarpus^ the eggs give rise to zoeae.

The two species, which are very close to each other, are further

connected through the forms which represent them on the Pacific

coast. The Paris Museum possesses some specimens collected by M.

Diguet in the Gulf of California, which are distinguished from S.

goodei by the total absence of an antennal scale and by the presence

of 5 to 9 teeth on the external uropod even in the male, characters
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which would ally them rather to ^S'. lovgicarjivs; but they approach

S. goodei in having the .small chela thicker than in S. longicarjyus^ as

Fig. 34.

—

Synalpheus goodei occidentalis. a, frontal and antennal region ; a', fron-

tal AND ANTENNALREGION; it, LARGE CHELA; li' , SMALL CHELIPED OF FlIiST PAiK ; 111,

foot of third pair ; u, uropods.

is shown in the following table, and in having the meropodite of

the third pair thicker:

Species.
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Localities

:

S. goodei —
Gulf of Mexico, 84 fathoms, (innupun Station No. 5088, 1

specimen.

Tampa Bay, 6^ fathoms, Fhh Hawk Station No. 7109, 1

specimen.

Near Colon, 34 fathoms, Albatross Station No. i2147, 1

sj^ecimen.

Bermudas, George Hawes, 2 specimens.

Bermudas, Harrington Sound, in sponges, George Hawes, 7

or 8 specimens.

Bermudas, G. Brown Goode, 20-30 specimens, type.

S. goodei occ id en talis —
Lower California, Gulf of San Jose, M. Diguet, 7 speci-

mens (Paris Museum).

Type of S. goodei.— Cat. No. 24821, U.S.N.M.

SYNALPHEUSSANCTITHOM.ffi, new species.

Although very like S. goodei, this sj^ecies ought certainly to be

separated from it.

The basicerite has an obtuse superior angle; its lateral spine does

not reach the extremity of the median article of the antennule; the

antennal scale is 1^ times as wide as in S. goodei, and does not ex-

ceed the extremity of the median article of the antennule ; its lateral

spine is very slender, and shorter than the antennule.

The very thick carpocerite, which is 4 times as long as wide in the

female, only 3.5 times in the male, is the principal distinctive char-

acter of this species.

The large chela is more slender and elongated than in S. goodei,

especially in the female; its relative dimensions are: Fingers 1; total

length 3.C6; height 1.28, in the male; and respectively 1; 4; and 1.1,

in the female ; the upper margin of the meropodite is strongly convex

and presents no prominent anterior angle.

The small chela in the male has the following proportions : Fingers

1 ; total length 3 ; height 1 ; the carpus measures 0.42 of the length of

the chela, and the meropodite is 4 times as long as wide; in the fe-

male the proportions of the chela become 1 ; 2.50 ; 0.8.

The two chelse are notably smaller in the female (proportions 1.15

for the large; 1.1 for the small chela).

In the second pair the first segment of the carpus is smaller than

the sum of the four others, and is also smaller than the terminal chela.

The proportions of the third pair are : Meropodite 2.43 ; carpus 1

;

propodite 2; the meropodite is 4.4 times longer than wide; in the

female the proportions become 3 ; 1 ; 2.15 ; and the meropodite is more

than 5 times as long as wide.
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The height of the telson is 1.47 times the -width of the base and
4.7 times the posterior margin; it is consequently more elongated

than in ^S'. goodei; the spines of its upper surface are weak, and the

inner spines of the posterior border are more than twice as long as

^ K

Fig. 35.

—

Synalpheus sanctithom.e. a, frontal and antennal region ; K, large
CHELA, MALE AND FEMALE; il''^ CARPUSAND MEKOPODITEOF LARGE CHELIPED, MALE AND
FEMALE; k', SMALL CHELIPED OF FIRST PAIR, MALE AND FEMALE; ?, FOOT OF SECOND
PAIR ; m, FOOT OF THIRD PAIR ; t, TELSON; U, UROPOD.

the outer; the border of the outer uropod has not more than 2 fixed

teeth, without an intermediate sutural spine.

The eggs give rise to zoese (0.8 mm. in greatest diameter).

Localities

:

St. Thomas, 20 to 23 fathoms. Fish Hcnvk Station No. 6079, 1

male and 1 female of very small size (9 mm.), types.

St. Thomas, 20 fathoms. Fish Hawk Station No. G080, 1 female.

Type.— Cat No. 24782, U.S.N.M.

SYNALPHEUSGRAMPUSI, new species.

The three frontal teeth are equal in length, but the rostrum, with

parallel margins, is scarcely one-fourth of the width of the lateral

teeth, which are widely rounded at their extremity; the intervals be-

tween the rostrum and the lateral teeth have parallel borders, and are

therefore U-shaped; the rostrum is placed at a lower level, and is

continued backward by a short and narrow crest.
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The seo^ments of the antennule are to one another as 2.15, 1.3, 1

;

the stylocerite is a little shorter than the basal article; the basicerite

has its upper ani»;le a right angle, and its lateral spine very strong,

reaching the last third of the distal segment of the antennule; it has

the same width and length as that of the scaphocerite, Avhich bears

no trace of a scale in either sex; the carpocerite exceeds the antennule

by the length of the distal article, and is 5.5 times longer than wide,

a little concave exteriorly.

The proportions of the large chela are: Fingers 1 ; total length 3.3;

height 1.3; it is consequently much like that of S. goodei^ and like-

wise possesses a strong tubercle on the anterior margin of the palm,

with a short spine directed toward the base; the meropodite has a

straight, not spinous, upper margin.

Fig. 36.

—

Synalpheus gkampusi. a, frontal and antennal region, male; a<S, anoma-
lous specimen; K, large cheliped; k', small cheliped of first pair; I, foot
OF second pair ; in, foot of third pair, male and female ; t, telson ; u, uropod.

The small chela is to the large as 1 to 2.9. Its relative dimensions

are : Fingers 1 ; total length 2.68 ; height 0.85 to 0.9 ; both fingers end

in a sharp point ; the carpus is 0.52 of the entire cheliped ; the mero-

podite is 3.9 times longer than wide.

In the female these proportions become, for the large chela : Fingers

1; total length 3.3; height 1.37; and for the small chela, respectively,

1 ; 2.78 ; 0.9 ; the large chela is therefore a little more thick-set in the

female, and the fingers of the small claw are slightly shorter.

Tn the second pair the first segment of the carpus equals the termi-

nal chela, the sum of the other 4 segments being greater; the carpus

is about 9 times as lonir as wide.
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The third pair is very robust in the male. The relative dimensions

are : Meropodite 2.33 ; carpus 1 ;
propodite 1.6 ; the meropodite is only

3 times as long as wide; the dactyl has its two hooks almost equal,

the ventral a little stronger.

In the female the proportions remain the same, but the dimensions

of the second and third pairs are noticeably less (about 0.8).

The height of the telson is 1.2 times the width at the base, and

3.9 to 4 times the posterior margin, the last dimension as in the males;

the border bears 4 equal and almost equidistant spines, including be-

tween them, on a narrow, convex portion of the margin, 5 hairs, of

which 3 are large and plumose; the spines of the upper surface are

longer than those of the margin.

The outer border of the uropod bears C to 8 spines, the first large,

continuing the border of the suture, the second and following rapidly

diminishing; only the last or the last t^yo are not mobile.

The eggs give rise to zoese.

I have never met with any vestige of an antennal scale ; on the other

hand, a male {Fish Hawk Station No. 7124) shoAvs an interesting

variation in the length of the antennal spines, which do not reach to

the extremity of the median antennular article; this specimen indi-

cates the way in which iS. pandionh^ the next American species de-

scribed, has become differentiated.

One female {Grampus Station No. 5116), of which all the eggs are

hatched, and the zoea? are still present under the abdomen, shows the

opposite variation ; both the antennal spines equal the antennule, and

are also thicker than usual ; the stylocerite is also a little longer.

Localities

:

Gulf of Mexico:

Lat. 26° 30' N., long. 83° 30' W., 33 fathoms, Grampus Sta-

tion No. 5116, a female (not quite typical).

Lat. 26° 33' N., long. 83° 10' AY., 28 fathoms, Fish Hawk
Station No. 7123, 1 male. 2 females, types.

Lat. 25° 50' 15" N., long. 82° 41' 45" W., 21 fathoms, Fish

TIawh Station No. 7124, 2 males, 3 females.

Lat. 27° 04' 00" N., long. 83° 21' 15" W., 26 fathoms,

Alhatross Station No. 2409.

njpe.—C'dt. No. 38399, U.S.N.M.

The species is very close to the one that I described in a previous

paper under the name S. hiri7nanus var. parfaifi, and which should

also be separated as a distinct species. It is unfortunately repre-

sented by a single female, of which the small chela is missing.

The frontal teeth and the rostrum are separated by wider intervals

with divergent margins; the lateral teeth are wider at the base and

less obtuse at the extremity ; the rostrum is on a level with them, and
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is prolonged baclvAvarJ by a very slight, but wide, crest. The articles

of the autenniile are to one another as 1.8, 1, 1.

The lateral spine of the basicerite is a little longer than the anten-

uiilc and also than the spine of the scaphocerite ; the latter is a little

n.arrower than the preceding, and carries a very well marked rudi-

ment of a scale which does not, however, exceed the extremit}^ of the

basal antennular article.

The large chela has as proportions, fingers 1 ; total length 4 ; height

1.5; it is more tapering distally, and the tubercle on the margin of

the palm is less prominent, bearing no spine; the superior margin of

the meropodite is convex, and rounded at the distal extremity.

The small chela is missing.

Fig. :n. —SvNALPHEUs parfaiti. a, frontal and antennal region ; K, large chela
AND CARPUS; K", carpu.s and meropodite of large cheliped ; m, FOOT OFthird pair;
111',, DACTVL OF THIRD PAIR ; t, TELSON; tt, UROPOD.

In the second j^air the first segment of the carpus, the four follow-

ing, and the distal chela are approximately equal.

The proportions of the third pair are: Merojiodite 2.28; carpus 1;

propodite 1.7; the meropodite is 3 times longer than wide, as in S.

gramp i/.'^i.

The height of the telson is 1.08 times the width of the base, 2.66

times the posterior margin, which latter has its inner spines 2.5 times

wider than the outer, and also much stronger; between them are six

plumose hairs and two lateral groups of three simple hairs; the spines

of the superior face are shorter and stronger than in S. grampusi.

Proc. N. M. vol. xxxvi— 09 5
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The external margin of the uropod bears only two short teeth, with

one long movable spine nearer the sutural tooth.

The larvae are zoeae.

The type comes from Annobon, off the west coast of Africa (Count

Parfaite, Paris Museum).

Named for the collector.

Synalpheus Itvvhnanus (Heller) of the Mediterranean is quite dis-

tinct from both of these species ; the frontal margin bears three equal

teeth, the rostrum being about two-thirds as wide as the lateral teeth,

and in height four times its median width, or a little less.

Fi(i. 38.

—

Synalphkus l.iovimaxus. a, frontal and antknnal region, :\iale and fe-

male; a', FRONTAL AND ANTENNAL ISEGION, MALE WITH RUDIMENTARY SCALE; d"

,

FRONTAL AND ANTENNALREGION, MALE INTERMEDIATE; K, LARGE CHELIPED ; A"". SMALL

CHELIPBD OF FIRST PAIR; /, FOOT (JF SECONDPAIR; m, FOOT OF THIRD PAIR; //(', DACTYL

OF THIRD PAIR ; t, TELSON; M, UROPOD.

The articles of the antennule are to one another as l.oT, 1.07, 1 ; the

stylocerite is narrow and equals the basal article.

The superior angle of the basicerite is obtuse, its lateral spine reach-

ing to at least the middle of the basal antennular article ; the scapho-

cerite is not provided Avith a scale in the females, where its place is

only indicated by a slight prominence of the inner margin of the

si^ine ; in the males the scale is of variable length, from a very slight
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rudiment to a scale reaching the proximal third of the median anten-

nular article; its lateral spine, wider than that of the basicerite,

hardl}^ reaches be\'ond the middle of the distal antennular article;

the carpocerite exceeds the antennule by one-half of the distal article,

and is G times longer than wide.

The ^proportions of the large chela, in the male, are: Fingers 1;

total length 8.4; height 1.35; the anterior margin of the palm bears

a tubercle which terminates in a horizontal spine; the meropodite is

rounded and unarmed on its superior margin; the proportions are

the same in tlie female, but the palm is more tapering anteriorly.

The proportions of the small chela are: Fingers 1; total length

2.8 ; height 1 : the carpus measures only 0.35 of the entire chela

;

the meropodite is 3.3 times as long as wide: the fingers terminate

in a single point ; the plume of hairs of the movable finger is less

thick than in S. grampusi. In the female the small chela is only

slightly narrower, the proportions being 1, 2.8, 0.92; the meropodite,

with the same proportions, is also a little more slender.

In the second pair, in both sexes, the first segment of the carpus,

the sum of the four following ones, and the distal chela, are nearly

equal, but progressively diminish slightly in length; the carpus is

10 times longer than wide.

The proportions of the third pair are: Meropodite 2; carpus 1;

propodite 1.6; the meropodite is 3.5 times longer than wide; the

dactyl is short, terminating in two equal and slightly divergent

hooks.

In the female the proportions are approximately the same; the

height of the telson is 1.25 times its base and 3.6 times its posterior

margin, which bears two pairs of feeble spines, the inner ones

slightly the longer : betw^een these are ten plumose hairs.

The external uropod bears only two feeble teeth, with a movable
spine between them.

The eggs give rise to zoea^.

SYNALPHEUSPANDIONIS, new species.

This species is distinguished from S. grampusi only by very slight

differences, of which the principal one is the presence of a Avell-

developed antennal scale. It is also very like S. parfaiti^ which it

approaches especially in this last character. However, I believe that

these three forms are perfectly distinct. They appear to be the

result of different types of variation.

The frontal teeth resemble those of S. parfaiti^ but this is not true

of the stylocerite, which is always markedly shorter than the distal

article of the antennule, as in S. grampusi: the superior angle of

the basicerite is obtuse, its lateral spine reaching the extremity of

the median antennular article; the scaphocerite has in both sexes a

very distinct scale, which reaches the middle of the median anten-
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nular article, and is sometimes as wide as the lateral spine; the latter
is equal to that of the basicerite, or is very slightly shorter; the
carpocerite exceeds the antenniile by 1^ times the length of the distal
article

; it is concave exteriorly and 6.5 times longer than wide, being,
in consequence, more slender than in S. grmnpvsi and S. parfaiti

The proportions of the large chela are: Fingers 1; total. length
3.3; height 1.3 in the male; that of the female is more stocky, the
last dimension reaching 1.4; T. L. : H.=2.3:2.5. By its form, by
the spine, which is directed obliquely downward, and is on the an-
terior border of the palm, this chela is much like that of S. grampusi

Fig. 39.

—

Synalpheus pandionis. a, frontal and antennal kegion ; c, carpocerite,
MALE and female; K, large chela; k' , SMALL CHELIPED OF FIRST PAIR; I, FOOT OF
SECONDPAIR ; m, FOOT OFTHIRD PAIR, MALE AND FEMALE; t, TELSON.

The small chela is to the large as 1 to 3, in both sexes; it is con-

sequently smaller than in specimens of S. granrpHfii of the same size;

the proportions are as follows: Fingers 1; total length 2.4; height

0.72; it is therefore more slender than in S. grampvfii.

The second pair has the same proportions as in 8. grdmpush but

it is a little more slender (proportion about 1: 1.08) especially in the

female.

The third pair are similar; the meropodites are equal in two spec-

imens, one of S. grampusi and one of S. pandionis, of the same length,

but the proportion of the length to the width is 3..3 in the first case,

3.8 in the second, even more pronounced in the male; in the female
of S. pandionis this proportion is reduced to 3.7,
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The telson is like that of S. grainpusi; the outer uropod bears 4

to 6 spines.

The eggs give rise to zoea?.

Locality: St. Thomas, 20 to 23 fathoms, Fish Hawk Station No.

GOTO; 2 males, 4 females.

Among the specimens is a female which may be considered an
'•'' oxyceros''^ form (subspecies extent us) of this species, as the spines

of the basicerite and of the scaphocerite ecpuil the antennule,

and the antennal scale reaches the end of the median antennular

article. S. gram/pusi and 8. parfaiti are equally " oxyceros " rela-

tive to S. pandlonis^ Avhich last may be considered as more prim-

itive and less adapted to creeping or fixed

life on account of the persistent antennal

scale, the more feeble feet, the less armed

uropods, etc.

Type of jS. paridionis. —Cat. No. 38400,

U.aN.M.
Type of S. pandionis extentus. —Cat. No.

38401, U.S.N.M.

SYNALPHEUSBROOKSI, new species.

This species and those following (S.

tanneri, S. herricki, and S. pectiniger)

constitute in the L^vimanus group a col-

lection of forms closely allied, of small size

and often associated. In the absence of

the small chelipecl it is a difficult matter to

separate S. hrooksi and /S. pectiniger, as

they both show curious anomalies in the

number and size of the eggs; after /S. longi-

carpus (in company with which they are frequently found), they are

among the most common forms.

S. hi'oohsi has the tridentate portion of the frontal border distinct,

joined to the adjacent portions by slightly concave curves; the three

frontal teeth are short and equal, the rostrum narrower; the axes

of the lateral teeth are divergent.

The articles of the antennule are to each other as 1.7, 1.05, 1 ; the

stylocerite, short and wide, reaches about the middle of the basal

article ; the superior angle of the basicerite is very obtuse, its lateral

spine reaching the middle of the median antennular article ; the sca-

phocerite is absolutely devoid of a scale and is reduced to its lateral

spine, which is more slender and very slightly longer than the pre-

ceding; the cylindrical carpocerite, a little concave externally,

exceeds the antennule by three-fourths of the distal article; it is

Fig. 40. —SYNALPHEUS PANDI-

ONIS EXTENTUS. a, FKONTAIi

AND ANTENNAL REGION; C,

CARPOCERITE.
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short, only 4.5 times longer than wide (4,4 in the male, 4.6 in the

female).

The sexes frequently ditfer in the proportionate size of the large

chela, but this character is very inconstant. The most massive

form, which I have observed in the males, correspond to the follow-

FiG. 41.

—

Synalpheus brooksi. a, frontal and antennal region, male and female;
C, CAKPOCERITE, MALE AND FEMALE; 6 B, EGG OF NORMALSIZE ; 6 C, EGG OP ABNORMAL
SIZE FROMFEMALE, ALBATROSSSTATION NO. 2362 ; 6 D, EGGSOF ABNORMALSIZE FROMFE-

MALE, BLAKE ; K A, LARGE CHELA ; K B, LARGE CHELA, FEMALE, BLAKE ; K C, LARGE
CHELA, ANOMALOUS,ALBATROSSSTATION NO. 2362 ; K D, LARGE CHELA, ANOMALOUS,FE-

MALE, BLAKE; K", CARPUSAND MEROPODITEOF LARGE CHELIPED ; k' , SMALL CHELIPED
OF FIRST PAIR, MALE AND FEMALE; k'", FINGERS OF SMALL CHELIPED OF FIRST PAIR ;

I, FOOT OF SECONDPAIR; til, FOOT OF THIRD PAIR; ot', MEROPODITEOF THIRD PAIR;

m", DACTYL OF THIRD PAIR ; t, TELSON, MALE AND FEMALE; t', EXTREMITY OF TELSON;

tl, UROPOD.

ing dimensions: Fingers 1; total length 3.43; height 1.2G (Alba-

tross Station No. 23(52 ), the proportion of the length to the height

being only 2.7; but it is niuch more frequent to find the chela be-

coming more slender and this proportion equal to 2.9, 2.97, 3; the
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extreme cases are those in which the proportion becomes equal to 3.25,

the finders beinij equal in lenoth to the heiglit of the palm.

In tlie female there are some very similar vai'iations. I have

found in a very ovigerous female (all the eggs of which were

of normal volume) these j^roportions: Fingers 1; total length 3.G;

height 1.28; the proportion L. : H. being 2.8; it is a chela which one

would not know how to differentiate from that of a male, any

more by its absolute dimensions than by its size in relation to that

of the animal. The extreme cases are those in which the propor-

tions become: Fingers 1; total length 2.75; height 0.9; the propor-

tion of L. : H. then being about 3.05, and the fingers very elongate ; I

have' met with this last form particularly among some anomalous

females, carrying few eggs, very small, and probably sterile.

The most typical specimens, among those which appear to me to

have been collected together, have their large chela' very dissimilar;

as an example, the proportions of a male and a female of the same

size from Curacao are given below

:
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In the third pair the proportions are : Meropoclite 2.26 ; carpns 1

;

propodite 1.02; the meroj^odite is no thicker in the male than in the

female (proportions 4.3 to 4.5) ; the dactyl is short, with two teeth

slightly divergent, the ventral a little stronger and shorter.

Fig. 42.

—

Syn.\lpheus brooksi strepsiceros. a, front.\l and .\ntennal region ; c,

CARPOCERITB; k', SMALL CHELIPED OF FIRST PAIR; ly FOOT OF SECONDPAIR.

The height of the telson in the males is a little less than 4 times its

posterior margin and 1.23 times its wide base; in the females this

last proportion becomes 1.1 ; between the posterior spines, the inner of

which are the longer, are found four plumose hairs, with two pairs

of simple divergent hairs; the outer uropod bears only two teeth,

between Avhich is a movable spine.

The eggs are very large; I have

counted at the most sixteen, and

they give rise to very advanced

mysis larvae. When freshly laid

they measure about 1.1 mm. in the

long axis, and they increase to 1.6

mm. when the sixth pleosomite at-

tains the height of the eyes in the

larva folded in the egg ; but females

are also frequently found who.se

eggs do not exceed 0.5 to O.G mm. in

the long axis ; these eggs are, more-

over, few (3 to 10) and have a

chalky aspect in alcohol; they are

probably not destined to develop. These females have in their

abdominal pleura the characters of the males, as if they had been

castrated by some internal })arasite.

Named for the late Prof. William K. Brooks, of Johns Hopkins
University.

The species presents some interesting variations. One male from
St. Thomas differs from the types in certain points: (1) The spines of

the scaphocerite and basicerite are longer; (2) the carpocerite is

Fig. 43.

—

Synalpiieus brooksi eleu-
THER.E. (', CARPOCEUITE; K, LARGE
CHELA, FE.MALE ; k' , SMALL CHELIPED;
m, MEROPODITE(IF THIRD PAIR.
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slender, 5.5 times longer than wide; (3) the fingers of the small chela

are elongated, the i)roportions being: Fingers 1; total length 2.38;

height 0.76
;

proportion L. : H : = 3.12 : 1 ; the carpus is 0.5 of the total

length; the large chela is absent; the second and third pairs have

their usual characters.

This specimen may be distinguished under the name of S. hrooksi

streps-iceros.

The elongation of the carpocerite in this specimen is a variation in

the direction of the species hemcki.

A second variation, bearing this time on the small chela, charac-

terizes some specimens from the Bahamas (3 females, 5 males) ; the

carpocerite remains short (proportion 4, 4.1), thicker even than in

typical S. hrool'sl; the spines of the scaphocerite and of the carpo-

cerite, especially of the latter, are stronger and longer than in the

tj^pes; the large chela is similar in the two sexes, and even slightly

thicker in the females; the proportions are those of the extreme

cases met in S. hroohsi.
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Localities —Continued

:

Florida —Continued

:

Sugar Loaf Key, 50 males and females (sevei-al anomalous),

including types.

Key West, H. Hemphill, 2 specimens.

Gulf of Mexico, 27 fathoms. Albatross Station No. 2372, 40

males and females.

" Yucatan, off Cape Catoche, 25 fathoms. Albatross Station Xo.

2362, 80 males and females.

Vieques, 14 fathoms, Fish Flawk Station No. 6085, 1 specimen.

Vieques, 12^ fathoms, Fish TIawh Station No. 0095, 2 specimens,

St. Thomas, 20 to 23 fathoms, F'tsh Ilawh Station No. 6079, 2

specimens.

St. Thomas, 1 specimen, form strepsiccros^ type. Cat. No. 8936,

TT.S.N.M.

Brazil, off Cape St. Eoque. 20 fathoms, Albatross Station No.

2758, 1 specimen.

Type of 8. broohn.— Cat. No. 38402, IT. S. N. M.

SYNALPHEUSHERRICKI, new species.

The tridentate portion is distinct from the rest of the frontal mar-

gin, to which it is united by rectilinear borders; the three teeth are

approximately equal in length, the rostrum a little narrower than the

lateral teeth, which are at least as long as wide at the base, and

usually longer.

The articles of the antennule are as 2, L4, 1; the stylocerite reaches

the distal third of the basal article.

The superior angle of the basicerite is obtuse; its lateral spine

reaches to at least the middle of the median antennular article; it is

1.5 times thicker than the spine of the scaphocerite, which bears no

trace of a scale; it is usually, also, very slightly longer, but it may be

only equal to it ; the tw^o spines are straight and parallel.

The large carpocerite exceeds the antennule by the length of the

distal article; it is a little concave, cylindrical, 5 times as long as wide

in the males, or 4.7 to 4.8 in the females.

The proportions of the large chela are very similar in the two

sexes: Fingers 1; total length 3.25 to 3.4; height 1.33 to 1.35; the

ratio is L. : H.=2.42 to 2.5 : 1 ; these figures apply to the males; in the

females they become, respectivelj', 1, 3 to 3.2, 1.2 to 1.35, 2.3 to 2.5;

the large chela in the female is generally proportionately broader,

with the fingers a little longer; the superior margin of the meropodite

is convex and unarmed ; it is 2.2 times longer than wide.

In the male the proportions of the small chela are : Fingers 1

;

total length 2.8 ; height 1 ; the carpus is always longer than the palm,

measuring 0.8 of the whole chela ; the meropodite is 3.3 times longer
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than wide; it is thicker thjui the chela (proportion 1.2:^), and almost

a.s lono; as the carpus and the chehv joined (proportion 0.79).

In the female the proi)ortions become 1, '2.45, 0.87, the fin<>ers being

hmger; the carpus measures no more than 0.67 of the whole chela:

the meropodite is 3 times longer than wide, and is also thicker than

the chela; it measures 0.74 of the carpus and the chela together; the

size being the same, the sexual ditferences in the length of the chela

Fig. 44.

—

Synalpheus herricki. a, frontal and antennal region, male and female ;

a', frontal and antennal region op another male ; c, carpocerite, male and

female ; K, LARGE CHELA ; K" , CARPUS AND MEROPODITEOF LARGE CHELA ; fc', SMALL
CHELIPED of FIRST PAIR, MALE AND FEMALE; fc'", FINGERS OP SMALL CHELA OF FIRST

pair; 1, FOOT OF SECONDPAIR, MALE AND FEMALE; m, FOOT OP THIRD PAIR, MALE AND

FEMALE; H)', DACTYL OF THIRD PAIR OF TYPICAL MALE; tn" , DACTYL OF THIRD PAIR OF

ANOTHERmale; t, TELSON, MALE AND FEMALE; U, UROPOD.

are expressed by the proportions 1.45 for the large, 1.15 for the small

chela.

In the second pair the first segment of the carpus is, in the male,

a little shorter than the sum of the four others, in the female a little

longer; the meropodite is a little longer in the male, the whole mem-

ber being more elongated (proportion 1.2).



76 PROCEEDINOBOP THE VATIO^AL MV8EVM. vol. xxxvi.

Fig. 45.

—

Synalpheus heuricki angus-
tipes. k, large chela ; a"', s.mall

cheliped of first pair.

In the third pair the proportions are : Meropodite 2.5 ; carpus 1

;

propodite 1.55 (male) ; and 2.25, 1, 1.4 (female), by the shortening of

the meropodite and the propodite. In both cases the meropodite is

about 4 times as long as wide ; the dactyl is small, tapering distally,

with two slightly divergent hooks, the ventral the stronger and a little

the shorter.

The height of the telson in the male is 1.6 times its base, 3.7 times

its posterior margin; in the female the height equals the base, and is

4.5 times the posterior margin; in

both cases the spines of the supe-

rior face are ver^^ strong, and are

larger than the inner spines of the

posterior margin; between the lat-

ter are four plumose hairs and two

groups of four simple divergent

hairs; the external uropod generally

bears four teeth on its free margin,

and in addition a movable spine;

in the males the teeth may be three or two in number.

The eggs are of large size and give rise to mysis larvae.

Named for Dr. Francis H. Herrick, of Adelbert College.

This species, like the preceding, shows several variations. Among
the very typical specimens from Fish Hawh Station No. 7106 I find

a female who.se small chela is aberrant. In the females of S. hemcki
the meropodite and the sum of the carpus and the chela are in the pro-

portion of 0.74; in the specimen cited this portion is 0.71, and the

meropodite is more slender; the width is not, in fact, greater than

that of the palm, which latter is less

swollen at the base, its margins being

parallel along its Avhole length, the pro-

portions being T. L. : H.—3 instead of

2.6 to 2.8; the carpus is no more than

0.65 of the entire chela, and it is as

wide as the palm at its distal end. In

all its other characters this female

(form angiist'tpcs) is a true herrieki; in

its small chela it approaches S. hrooh's't.

Six females from the same station

show some differences in the same di-

rection, but still more accentuated and not exactly comparable. The

palm and carpus of the small cheliped are very typical, the latter

measuring nearly O.S of the total chela, as in the male of S. herrieki,

and the palm beiug sAvollen at its base; the meropodite measures 0.77

of the carpus and chela together, which is also a character of the male

of S. herrieki (proportion 0.79), but it is 4 times as long as wide (in-

FiG. 46.

—

Synalpheus herricki
DIMIDIATUS. A', large CHELA ;

A-', small cheliped of first

PAIR.
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stead of 3.3 in the male, or 3 in the female) and its width is only 0.78

of that of the palm (instead of 1.23 in the male, 1.15 in the female, of

S. herricJH). This slenderness of the meropodite recalls S. hrooksi.

On the other hand, the large chela is equally slender, as in that last

species: P^ingers 1; total length 3.28; height 1.22; proportion T. L.

:

H. = 2.7 (1, 3.6, 1.28, 2.8 in the female of S. hrooksi, in which the

large chela resembles more that of the male). The anterior palmar

•tubercle also ends in a slender point.

^ I shall give to these last specimens the name of S. herncki

dimidiatus.

Another variation is presented by a female from Albatross Station

No. 2372. The rostrum is narrower and the lateral spines wider and
more obtuse than in S. hernchi. The proportions of the large chela

Fig. 47. —SYNALPHErs tanneki. a. FRONTAr, and antennal region; c, oakpocerite ; K,
LARGE chela; W, SMALL CHELIPED OF FIRST PAIR; I, FOOT OF SECONDPAIR; W, FOOT OF
THIRD PAIR.

are : Fingers 1 ; total length 3.35 ; height 1.39
;

proportion T. L. : H.=
2.4, which approaches near to S. hcTriclA; the anterior palmar tubercle

is ver}^ obtuse ; the small chela differs from that of S. lierrichi in the

short carpus, measuring only 0.56 of the whole chela; the cheliped

is also more slender, the Avidth of the meropodite being 1.2 times its

ordinary width; in spite of the shortness of the carpus, the mero-

podite measures 0.75 of the carpus and chela together, as in the

female of hernchi, the palm of the small chela being more elongate

than in the types of the species (fingers 1, total length 2.6, height

0.8, ratio T. L. : H.=3.2, instead of 1, 2.47, 0.87, 2.8 in 8. herncki

female) ; the feet of the second pair, rather slender in S. herricki,
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are here very stout; compared with two specimens of almost equal

size (17 mm. for JS. herricki female; 15,5 mm. for S. tanneri female

type), these appendages are in the ratio of 0.8 in total length and
thickness ; the proportion of the segments of the carpus is no longer

the same, the first segment being here shorter than the sum of the

four others, as in the female of herricki; the feet of the third pair

are also stouter than in S. herricki., the proportions of these members
being about 0.8; the relative lengths of the several segments are the

same as in S. hemcki male; there are also some differences in the

dimensions of the carpocerite (ratio 5.43 instead of 4.8 in S. herricki

female and 5 in S. herricki male), this being more slender than in

the types, and there again approaching some proportions observed

in the male.

Although unique, this specimen ought, I believe, to constitute the

type of a distinct species, for which I propose the name S. tanneri,

in honor of the late Z. L. Tanner, formerly commander of the Alba-

tross.

Localities (for >S'. herricki and allies) :

Anclote, Florida ; Capt. Thomas Low ; about 150 specimens (types

of S. herricki) .

Gulf of Mexico, lat. 25° 50' 15" N., long. 82° 41' 45" W., 21

fathoms. Fish Hawk Station No. 7124, 1 specimen {S. her-

ricki) .

Anclote Section, 't'lorida, 124 fathoms. Fish Hawk Station No.

7106, about 30 specimens {S. herricki).

Anclote Section, Florida, 12J fathoms. Fish Hawk Station No.

710G, G specimens (type of form dimicliatus).

Anclote Section, Florida, 12| fathoms, Fish Hawk Station No.

710G, 1 specimen (type of form angustipes)

.

Gulf of Mexico, lat. 29° 15' 30" N., long. 85° 29' 30" W., 27

fathoms. Albatross Station No. 2372, 1 specimen (type of S.

tanneri)

.

Type of .S'. herricki.— Cat. No. 38404, U.S.N.M.

Type of S. herricki dimidiatns.—Cnt. No. 38405, U.S.N.M.

Type of S. herricki augustipes.— Cat. No. 38406, U.S.N.M.

Type of S. tanneri.— Cat. No. 38407, U.S.N.M.

SYNALPHEUSPECTINIGER, new species.

While recalling the preceding species by its small size and very

large eggs, this form is also closely allied to S. lonr/icarpus Herrick,

and may easily be confounded with small specimens of that species.

The frontal margin has three wide teeth, the median narrower in

its distal half and a little longer than the lateral, but the width of the

intervals separating them is always greater than their depth.
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The proportions of the anteiiiiular articles are 2, 1.15, 1 ; the fiaoeUa

are stout, the external one bifurcated after the fifth article. The
stylocerite is usually {» little shorter than the basal article, though

often equaling it, especially in the females.

The superior angle of the basicerite is a right angle, its outer spine

very stron'g, a little shorter than the first two articles of the anten-

FlG. 48. SYNALPHKUSPECTINICKU. a. AXTEitlUU HALF, female; ((', FltOXTAL ANIJ ANTEN-
NAL REGION, MALE; A', LARGE I'lIELII'ED ; k, SMALL tllELlPEl) OF FIRST PAIR, MALE AND
female; k'", FIKGERS OF SMALL t'lIELIPED OF FIRST PAIR; kk'", REVERSEOF SA.ME ; I,

FOOT OF SECONDPAIR, MALE AND FEMALE; »l . FOOT OF THIRD PAIR, MALE AND FEMALE;
Vl', DACTYL OF THIRD PAIR ; t, TELSON, MALE AND FEMALE.

nule. The scaphocerite is absolutely without scale in both sexes;

the lateral spine which alone represents it has a concave inner mar-

gin, and does not even present at its base a convex prominence mark-

ing the place of the absent scale ; this spine, at least in its distal half,

is more slender than that of the basicerite, in contrast to S. longl-
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carpus,' it is also shorter than the antenniile, especially in the fe-

males, while in /S. longicarpus it is always longer.

The carpocerite surpasses the antennule by two-thirds or only one-

half of the distal article ; it is cylindrical, a little concave on the out-

side, and 6.8 times as long as wide.

In the males the proportions of the large chela are : Movable finger

1 ; total length 3.5 ; height 1.2. The anterior margin of the palm
bears a strong, sharp-pointed, conical prominence directed obliquely

upward. The movable finger is out of the perpendicular for at

least half of its length, the inferior margin of the palm rising ab-

ruptly in the place of the fixed finger, which is unprovided with any

point and serves only to receive in its cavity the inferior processes

of the opposing finger.

In the females, with the same general form, the large chela is much
more slender, its proportions becoming: Movable finger 1; total

length 5; height 1.3. The superior margin of the meropodite is a

little convex, terminating in a right angle.

The proportion of the large chelse in the two sexes is about 1 : 1.7.

In the male the proportions of the small chela are : Fingers 1

;

total length 2.58 ; height 0.88. The carpus measures 0.62 of the total

length. The meropodite is 3.8 times longer than wide.

In the female the proportions become 1, 3.2, 1.1, the fingers being

shorter. The carpus measures only 0.56 of the total length, and the

meropodite is 3.3 times longer than wide. The proportion of the

small chelae in the two sexes is hardly 1 : 1.06.

This appendage is quite characteristic of the species : In both sexes

each of the fingers is terminated by a plate divided into three curved

and obtuse teeth ; on the movable finger, which appears truncated, the

teeth are equal and more and more inclined downward; on the fixed

finger the innermost tooth is reduced to an obtuse prominence. As
the teeth cross each other Avhen the chela is closed, they constitute an

effective implement for dividing the prey.

The proportions of the second pair are: First segment of the

carpus 1 ; sum of the four following 1.3 ; chela 1.15. The proportions

are the same in the two sexes, the entire member being more robust in

the female. The meropodite measures 0.0 of the carpus.

The proportions of the third pair are : Meropodite 2.5 ; carpus 1

;

propodite 1.64. The meropodite is 4.3 times longer than wide. In

the female these proportions become 2.2, 1, 1.5, and the meropodite is

a little less thick (4.1). The" dactyl has two hooks directed in the

same plane as the inferior border, at least in the case of the dorsal

hook, which is longer and stronger than the ventral.

All the abdominal pleura, in the male, terminate in a strong tri-

angular point; even the second and the sixth pleosomite are pro-

longed in two strong spines on both sides of the base of the telson.
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The height of the telson, in the male, is 1.24 times its base and 5 times

its posterior margin; in the female, the height hardly exceeds the

base, and is 3.7 times the posterior margin. In the female, the spines

of the superior face are situated on the proximal third ; in the male,

on the jDroximal half. Between the inner spines of the posterior

margin, which are twice as long as the outer spines, there are three

plumose hairs.

The external uropod bears two teeth on its margin, and near the

inner tooth a movable spine which is longer in the female. The

basal spine of the uropod is strong and curved.

Fig. 49.—Synalpheu.s pectiniger, abdomex. 9 normal; A$, B?, C?, D9, different degrees

of variation in the form of the pleura; c(f, normal; ecf , abnormal.

The eggs are ver}^ large and give rise to m^'sis larva\ I have men-

tioned above that this species at an overstocked station {Albatross

Station Xo. 2413, 320 males, 230 females) presents a considerable ex-

cess of males with a marked sterility of the females, as if the latter

were more or less completely castrated. All the females have the

fourth and fifth abdominal pleura ending in a sharp point, as in the

males; all, save two have the first pleuron spinous; in the very great

majority of the females, even when ovigerous, the second and third

J*l-oc. N. M, vol. xxxvi— 00 G
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jileura also have an obtuse point. In some cases the sex is difRcnlt

to determine, as all the pleura are strongly spinous; one can arrive

at it, however, to a very great degree of approximation, by noting

that the third pleuron in the males is abruptly terminated in a long

point, Vvdiile in the female specimens, even those most doubtful as

to sex, this point is wide and arched.

The species appears very homogeneous and I have not been able

to separate any variety from the typical specimens.

Localities

:

Gulf of Mexico, lat. 26° N., long. 82° 57' 30" W., 24 fathoms,

Albatross Station No. 2413, 320 males, 230 females (with S.

longicarpus).

Gulf of Mexico, lat. 25° 04' 30" N., long. 82° 59' 15" W., 2G

fathoms, AJhatross Station No. 2414, 1 specimen.

Florida, Sugar Loaf Key, 4 sj)ecimens.

Bahamas, Eleuthera Island, 2 specimens, male and fenuile

(largest seen, 12 and 13 mm).
St. Thomas, West Indies, "2 specimens.

Curasao, Alhat7'oss, 126 males, 167 females, types.

Curagao, Albatross, 2 specimens (Cat. No. 7595).

Tj/pc—Cnt No. 38408, U.S.N.M.

SYNALPHEUSANDROSI, new species.

This species is represented by a shigle female. The frontal margin

bears 3 ecjual, obtuse teeth, the rostrum a little less thick than the

lateral teeth; the tridentate region is distinct from the rest of the

frontal border.

Antennular articles as 1.7, 1.15, 1. Stylocerite Avide, shorter than

the basal article. Superior angle of the basicerite straight, lateral

spine reaching the middle of the median antennular article. The
scaphocerite is reduced to its lateral spine, which is as long as the

antennule, and a little wider than the s})ine of the basicerite. The
carpocerite surjiasses the antennule by more than the length of the

distal article, and is 7 times as long as wide.

The proportions of the large chela are: Fingers 1; total length

3.4; height 1.4; it is regularly ovoid and the anterior palmar border

beais only a weak conical prominence. The meropodite is unarmed
on its superior border.

The small chela measures : Fingers 1 ; total length 2.56 ; height

1.2; it is con.sequently short and thick. The movable finger is ter-

minated by only one sharp point ; it is strongly curved, stout at its

base, and bears an obtuse tubercle at the middle of its lower margin.

The carpus measures 0.47 of the whole chela ; it is less thick than the

palm, both measured at the distal extremity (0.73). The small claw

and the large one have nearly the ratio of 1 to 2.
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In the second pair the fli'st segment of the carpus, the sum of the

four following, and the di.stal chela are apparently of the same length.

The third pair is very characteristic of the species. Like the small

chela of jS. pectinlgci\ its form is, so far as known, unicjue in the genus

Synalpheus. Its proportions are: Meropodite 1.75; carpus 1; propo-

dite 0.92. The meropodite is 3 times as long as wide; its ventral bor-

der is widened in the distal half into a flattened surface, which is a

little excavated, and margined on the outer side by a transparent

wing, on the inner side by a crest much less visible, but bearing some

short, strong hairs.

The very elongate carpus, also flattened on the ventral side, is like-

w^ise bordered by an outer wing larger than that of the meropodite

and capable of concealing it. On the inner side, the crest w^hich bor-

ders it bears 5 teeth and some hairs. The propodite itself has upon

nearly all its length a crest which seems to be determined by the

pressure of that article against the lower border of the meropodite

Fig. 50.

—

Synalpheus andeosi. a, frontal and antennal region ; K, large chela ;

k, small cheliped of first pair ; m, foot of third pair ; m', dactyl of third pair;

m", CARPUSand meropodite of third pair ; t, telson.

w^hen the leg is fully bent. In this position —which explains why the

form of the carpus is more curved than is customary near its articu-

lation —the distal end of this article is applied against a short non-

excavate portion of the flattened meral surface, so that between it

and the surface of the carpus there exists an interval closed outwardly

by the two transparent superimposed plates. There exists in some

species of Alp hens of the " erinifvs ""' group, such as A. paraleyone^ a

form somewhat analogous but much less accentuated. The two hooks

of the dactyl are almost equal and a little divergent.

The telson bears on its posterior border 11 plumose hairs between

the inner spines, which are 3 times as long as the outer spines. The

external ramus of the uropod bears a small movable spine between two

adjacent teeth.

The type is a female from Andros Island, Bahamas; F. Stearns

collection (Cat. No. 38409, U.S.N.M.).
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SYNALPHEUSRATHBUN^ffi, new species.

The frontal margin suggests jS. goodei; the rostrum is narrow, with

parallel margins, hardly one-sixth of the width of the lateral teeth

and slightly longer; the lateral teeth have almost exactly the form,

inverted, of the intervals between them and the rostrum, but a little

narrower.

The articles of the antennule are to one another as 1.2, 1, 1 ; they

are a little wider at the distal extremity and the flagella are stout;

the stylocerite reaches the distal third of the basal article.

The superior angle of the basicerite is prolonged in a strong spine

reaching as far forward as the stylocerite. This is the only case that

Fig. 51.

—

Synalpheus KATHBUNiE. a, frontal and antennal region ; K, large chela
;

k', SMALL CHELIPED OF FIRST PAIR; I, FOOT OF SECONDPAIR; m, FOOT OFTHIRD PAIR;
m', DACTYL OF THIRD PAIR ; t, TELSON; U, UROPOD.

I have as yet noticed in the L.evimanus group, so that this detail

enables one to identify the species immediately. The outer spine,

rather slender, reaches the middle of the distal antennular article.

The scaphocerite is reduced to its lateral spine, which has a con-

cave inner margin, is much wider than the spine of the basicerite, and

reaches the middle of the distal antennular article. The carpocerite

surpasses the antennule by hardly one-half of the same article; it is

4.6 to 4.8 times longer than wide.

The proportions of the large chela are : Fingers 1 ; total length 3.5

;

height 1.25, But I have also found in one of the few specimens car-
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rying eggs the proportioii-s 1, .5, 1.2. The pahn bears in front a conical

tubercle, not spinose, pointing obliquely upward. The movable fin-

ger slightly exceeds the fixed finger.

The small chela measures : Fingers 1 ; total length 2.G ; height 0.95.

The fingers terminate in a single point. The carpus measures 0.5 of

the whole chela. The meropodite is very thick, only 2.35 times as

long as Avide.

The second pair is very remarkable in that the carpus has only four

articles. I have encountered the same number in young specimens of

S. longicarpus, and especially of S. hrooksi, but very exceptionally.

Here it is a constant character. It is not certain, to tell the truth, that

the specimens examined are normal, at least the females. In about

thirty of the specimens I have been able to find only five carrying eggs.

Four of the.se females each possess but one egg, the fifth has only

three. Their abdominal pleura are not only very slightly developed,

but they are all terminated by a very sharp point, and the second

pleuron is hardly wider than the first and the third. As the total

length of the largest specimen is 7.5 mm., it is possible that I have had

in my hands only dwarfed or emasculated individuals, not showing

the true sexual characters of the species. Perhaps in specimens of

larger size, if such exist, the second pair Avould have five segments in

the carpus, as in the great majority of the Alpheidai, the genus Arete

(with four segments) being the only exception.

The proportions of the third pair are : Meropodite 2.2 ; carpus 1

;

propodite 1.4. The meropodite, very ma.ssive, is only 2,8 times longer

than wide. The two hooks of the dactyl are parallel and equal in

length, the ventral, however, the stronger.

The spines of the dorsal face of the telson are very long and
strong. Between the spines of the posterior margin are four plumose

hairs. The outer uropod bears three teeth and a longer movable

spine very close to the first tooth.

Named for Miss Mary J. Rathbun, of the U. S. National Museum.
This species recalls especially S. pescadorensis Coutiere, of the

Malayan Archipelago ; besides the exceptional character of the second

pair of feet, it differs from the latter species chiefly in the plume of

hairs which surmounts the finger of the small chela, as in all the

.species of the L.evimanus group.

Localities

:

Porto Rico, Mayaguez Harbor, 22 to 83 fathoms. Fish Hawk
Station No,. GOG-i, on dead sponges, 30 specimens, of which
about 5 are females,

Vieques, 12^ fathoms. Fish Hawk Station No, G095, 1 specimen,

St, Thomas, 20 to 30 fathoms. Fish Hawk Station No. 6079, 7

specimens, types.

Type.— Cat. No, 38410, U.S,N,M.
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SYNALPHEUSPARANEPTUNUS,new species.

The tridentate region joins impercejitibly the rest of the frontal

margin; the rostrum is 1.5 times longer than the lateral teeth, and

of the same width; these teeth are sharp-pointed at the extremity,

while the end of the rostrum is rounded.

The articles of the antennule are as 2, 1.3, 1. The stylocerite

equals the basal article. The superior angle of the basicerite is a

right angle, and well marked; the lateral spine reaches the middle

of the median antennular article.

In the females the scaphocerite is almost wholly destitute of a

scale. In the males it possesses one, which is alwa3^s very narrow and
in length varies between the extremity of the basal article and the

FlO. 52. SYNALPHEUSPARANEPTUNUS. fl, FRONTALAND ANTBNNALKKGION OF TYPE MALE;

a', FRONT AND BASE OF ANTENN^TE OF ANOTHERMALE WITH ANTENNAL SCALE MORERE-

DUCED; a", FRONT AND BASE OF ANTENN.E OF FEMALE WITH ANTBNNAL SCALE ABSENT;

K, LARGEchela; K", MEROPODITEAND CARPUSOF LARGE CHELIPED ; fc', SMALL CHELIPED

OF FIRST PAIR j k'", FINGER OF SAME; I, FOOT OFSECONDFAIR ; 111, FOOTOF THIRD PAIR ;

m', DACTYL OF THIRD PAIR ; t, TELSON; tl, UROPOD,MALEANDFEMALE.

distal third of the median antennular article. The lateral spine is

considerably wider than that of the basicerite and as long as the

antennule.

The carpocerite surpasses the antennular peduncle by the length

of the basal article, and is G times as long as wide.

The proportions of the large chela are: Fingers 1; total length 3;

height 1. The anterior margin of the palm bears a strong tubercle

terminating in a small conical point directed downward.

The meropodite is strongly convex on its superior margin,

especially near its extremity, where it forms a slight triangular

prominence.

J
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The propoi-tions of the .small chela are: rin<>ers 1; total lena;th 3;

hei<!:lit 1.17. The carpus measures only 0.4 of tiie entire chela. In

the females these proportions become 1, 2.66, 1.06; the fingers being

relatively longer, and the carj)us measures 0.45 of the entire chela.

The movable finger, seen from above, is oval in form and terminates

in three unequal teeth, situated in the same horizontal plane; it is

a little excavate below, and the lateral teeth mark the extremity

of the thin and sharp lateral margins. The tuft of hairs is still

present, but it is disposed in only five transverse rows, each num-

bering six hairs at most. This disposition is very interesting, as

marking one of the extremities of the series of forms which compose

the L^EViMANUS group. In the allied species, like S. laticeps Coutiere

and S. nepfiiiius Dana, the armature of hairs of the small chela

either does not exist or else is very nnich reduced and differently

disposed.

S. rafhhi(iin\ described elsewhere, is like a second entrance into

the L.TiviMANiTs group through it close relations with /S'. pesca-

dorensis and /S. hiunguiculatus. This last species may serve to desig-

nate another group of forms, almost all from the Indian Ocean

and the Pacific, whence the L.^evimanus group seems to have sprung.

In the second pair the first segment of the carpus and the distal

chela are perceptibly equal, the four other segments of the carpus

slightly longer.

The proportions of the third pair are : Meropodite 2.2 ; carpus 1

;

proi^odite 1.5. The meropodite is a little more than 3 times as long

as wide (3.1). The ischiopodite is shorter than in the other species

of the group, and the dactyl is also of different form, inclining to-

ward such forms as S. minus; the two margins converge slightly

and the article is as if split into two parallel hooks, the dorsal a little

longer.

The height of the telson equals 1.23 times its base, 2.9 times the

posterior margin; the inner spines of the latter are twice as long

as the outer, and between them are five plumose hairs and two pairs

of simple hairs.

The outer uropod bears 3 to 4 contiguous teeth and a movable spine

between the first two.

The eggs give rise to zoese.

The species is very close to S. neptunus Dana, of which I have

been able to examine two typical male examples from the Sooloo Sea.

The rostrum is slightly longer and narrower than the lateral spines

and 4.5 times longer than its middle width. The stylocerite is

shorter than the basal antennular article. The superior angle of the

basicerite is slightly acute, its lateral spine reaching the proximal

third of the median antennular article. The scaphocerite bears, in

both cases, a very narrow scale of the same length as the outer spine
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of the basicerite: the Literal spine of the scale does not reach the

middle of the distal article of the antenniile. The carpocerite is

only a little longer than the antennule (one-half of the distal article)

and is 5.3 times longer than wide.

The proportions of the large chela are: Fingers 1; total length

4.15; height 1.7. The anterior border of the palm is terminated by

a strong horizontal j^rominence, conical and sharp-pointed. The
meropodite has its snperior margin unarmed; it is 2.25 times longer

than wide.

The proportions of the small chela are: Fingers 1; total length

2.25; height 0.75; the fingers are almost as long as the palm. The
movable finger is enlarged laterally, and bears on each margin 5 to 7

Pig. 53.

—

Stnalpheus neptixis. n, frontal and antennal region of a type male;
a', frontal and antennal region of another type male with basicerite more
SPINOUS ; m", front ; K, large chela ; K" , carpus and meropodite of large
cheliped ; k, small chela of first pair; fc', small cheliped op first pair; I, foot
of second pair ; m, foot of third pair ; m', dactyl of third pair ; i, telson ;

u, uropods.

hairs regidarly sj^aced, which are perhaps the first indication of the

transverse series of haii's present in all of the L.evimanus group.

Each of these fingers is terminated by a single point. The carpus

measTires only 0.25 of the entire chela, a proportion which is never

attained in the L.i:vi:MANrs. The two chela» are in the proportion of

1 to 2.

The second pair has very peculiar proportions, the first segment

of the carpus 1, the sum of the four following segments 2, distal

cliela 2.

The proportions of the third pair are : Meropodite 2.3 ; carpus 1

;

propodite 1.9 ; meropodite 4 times as long as wide. The two hooks of
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the dact}'! are divergent, the ventral stronger, almost perpendicular

to the inferior margin.

The height of the telson equals 1.5 times its base, 3.5 times its

jDosterior margin. The latter has two pairs of weak spines, between

which the convex margin bears 7 to 8 plumose hairs. The outer

uropod carries a movable spine between two teeth slightly marked.

The length of the cephalothorax is 3 mm.

Localities:

Jamaica, Albatross, 188-1, 2 specimens.

Near Monosquillo, 42 fathoms, Albatross Station No. 2142, 1

specimen, type, Cat. No. 7770, U.S.N. M.

LIST OF EXTRA-AMERICANSPECIES IN THE COLLECTION OF THE
UNITED STATES ^NATIONAL MUSEUM.

SYNALPHEUSALBATROSSI, new species.

This species, represented by only one female specimen of .small size,

belongs in the C'omatularum group, which it binds to the other

groups of forms in a very instructive manner.

Fig. 54. —SvN.vLrHEU.s albatrossi. a, frontal and antennal region ; K, large chela ;

K", CARPUSAND MEKOPODITEOP LARGE CHELIPED ; k, SMALL CHELIPED OF FIRST PAIR;
I, FOOT OF SECONDPAIR ; m, FOOT OF THIRD PAIR ; m', DACTYL OF THIRD PAIR.

The frontal spines are large, almost equal in length and with con-

cave borders; rostrum wider than the lateral teeth. The antennular

peduncles are short and stout, the stylocerite equal to the basal article.



90 PROCEEDINGSOF THE NATIONAL MUSEUM. vol. xxxvi.

The basicerite bears two very short spines, the inferior a little longer,

but not attaining the extremity of the frontal spines. The scale of

the carpocerite is large, its lateral spine equals the carpocerite, which

is 3.7 times as long as wide, and scarcely surpasses the antennules.

The distal article of the outer maxillipeds is only 3.6 times as long

as wide, this proportion being 6 times in S. minus, for example.

The proportions of the large chela are : Fingers 1 ; total length 3.5

;

height 1.4. It tapers from behind forwai'd, and bears a weak conical

prominence on the palm, continuing the upper margin. Meropodite

very thick and unarmed, only twice as long as wide.

The small chela, the carpus of which is short, has the following pro-

portions : Fingers 1 ; total length 3 ; height 1. The fingers end in an

obtuse point.

The second pair is slender, the first segment of the carpus longer

than the sum of the 4 others, the distal chela small. The following

feet are also slender, the meropodite being 4.5 times as long as wide.

The dactyl is elongate and is terminated by two parallel hooks, the

ventral a little shorter and thicker, a form which recalls the species

of the Paulsoni group.

The telson is like that of the species of this group, its posterior mar-

gin being very little convex.

Laysan Island, 10 to 19 fathoms. Albatross Station No. 3960, 1

female, 9 mm. long, type, Cat. No. 38344, U.S.N.M.

SYNALPHEUSCHARON(Heller).

Hawaiian Islands, Albatross Stations Nos. 3955, 3962, and 4073.

SYNALPHEUSPARANEOMERISCoutiere.

Hawaiian Islands, Albatross Stations Nos. 3921, 3960.

SYNALPHEUSGRAVIERI Coutiere.

Southern Japan, Albatross Station No. 3729.

SYNALPHEUSL.ffi:VIMANUS (Heller).

Adriatic Sea.

Shanghai.

SYNALPHEUSNEOMERISde Man.

DESCRIPTIONS OF NEW EXTRA-AMERICAN SPECIES MENTIONED
IN THIS PAPER, BUT NOT IN THE COLLECTION OF THE UNITED
STATES NATIONAL MUSEUM.

SYNALPHEUSMEROSPINIGER, new species.

Very near S. neomeris de Man, differing especially in the dactyl, the

two hooks of which are almost equal. The supraorbital spines are

also wider, the antennular peduncle more robust (ratio of length to
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width 1 : 4.5 instead of 1 : 5 in xS*. neomeris) , the st5^1ocerite lonijer, and

the carpocerite more slender (ratio 1 : 4.4 instead of 1:4).

Amirante Tshmds, Seychelles Group; Percy Sladen Trust P^x-

pedition.

Type in Paris Museum.

SYNALPHEUSTRIONYCHIS, new species.

Very close to S. fossor Paulson, differing in the carpocerite which

has the proportion of 1 : 5 instead of 1 : G, in the large cheliped spinous

on the palm and the merus, in the small chela less thick than its

meropodite, and in the stronger feet of the third pair; in the dactyl of

this memher the ventral supernumerary hook is sharp and directed

forward, and the dorsal hook is almost as long as the principal hook.

Saya de Malha, western Indian Ocean; Percy Sladen Trust Expe-

dition.

Type in Paris Museum.

SYNALPHEUSBAKERI, new species.

Allied to 8. triunguiculatus Paulson, from which it differs in the

rostrum 1.5 times as long as the lateral spines, the carpocerite stout

(ratio 1:3.6 instead of 1:4.5), and shorter than the antennal spine,

the palm of the large chela unarmed, and the meropodites of the

two chelipeds almost unarmed. The dactyl of the third and fourth

pairs is much smaller, and the ventral supernumerary hook is not

one-third of the principal hook, while it is three-fourths of the same

in S. triunguiciAlatiis.

South Adelaide, South Australia ; M. Baker, collector, for whom it

is named.

Type in Paris Museum.

SYNALPHEUSPHYSOCHELES,new species.

Differs from S. triunguiculatus Paulson, especially in the large

chela, the palm of which is very swollen and the fingers extremely

short (fingers 1, total length 5.33, height 2.2). The fingers of the

small chela are contained 3 times in the total length (instead of

2.7 times) . The feet of the third pair are more slender, the meropodite

being 4 times and the propodite 7 times longer than wide (instead of

5.5 and 3.3 times).

Djibouti, French Somaliland; Ch. Gravier.

Type in Paris Museum.

SYNALPHEUSOTIOSUS, new species.

Differs from S. favaneomeris Coutiere in the shorter carpocerite

ratio 1:3 instead of 1:4), in the unarmed meropodite of the large

cheliped, that of the third pair stouter (ratio 1 : 3.5 instead of 1:4),

the propodite of 5 spines instead of 8, the telson wider at its distal

extremity (proj)ortion of the bases 1: 1.5 instead of 1: 1.85).

Coetivy Island, Seychelles Group ; Percy Sladen Trust Expedition.

Type in Paris Museum.
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SYNALPHEUSPAULSONI LIMINARIS, new subspecies.

Differs from S. pmtho^ri Xobili in the superior spine of the basi-

cerite being ahiiost wanting, in having tlie carpocerite a little more
elongate, at least 3.5 times as long as wide (2.9 to 3.1 in S. paulsoni),

and in having the palm of the large chela always terminated by a

strong anterior spine.

Djibouti, French Somaliland; Ch. Gravier. Persian Gulf; Bon-

nier and Perez.

Type in Paris Museum,

SYNALPHEUSPAULSONI SENEGAMBIENSIS, new subspecies.

Differs from all the other forms of S. paulsoni by the more slender

carpocerite (ratio 1:3.7), which approaches that of S. huhdensis, but

the superior spine of the basicerite is more slender than in that species,

the posterior angles of the'telson right angles and the meropodite of

the small cheliped is unarmed on its superior border (the large che-

liped is lacking). «

Cape Yerde ; Ta?ls/nan.

Type in Paris Museum.

SYNALPHEUSMUSHAENSIS. new species.

Differs from very similar forms of the Paulsoni group, by the car-

pocerite (proportion 1 : 8.6) surpassing the antennule by the whole

length of the distal article of the latter; by the scaphocerite, the scale

of which is wide and shorter than the antennule, while its lateral spine

exceeds it very slightly ; by the stylocerite not reaching beyond the

inferior spine of the basicerite. The large claw has short fingers

(proportions: fingers 1, total length 4.2, height 1.0), the palm bears a

feeble flattened prominence on its anterior margin, the supero-external

margin of the meropodite is spinous. The small claw has the follow-

ing proportions: fingers 1, total length 3.12, height 1. The posterior

angles of the telson are right angles except for a very slight spinous

prominence (| of the outer spine).

Musha Islands, Gulf of Aden; Ch. Gravier.

Type in Paris Museum.

SYNALPHEUSMACCULLOCHI, new species.

Closely allied to S. paulsoni Ji-nrrarheensis, but differs especially in

the large size of the eggs, which produce mysis larvie, as in S. tiimnlo-

manus Paulson. The rostrum is narrower and longer, the spine of

the basicerite much slenderer. The carpocerite has the same propor-

tions. The palm of the large chela is unarmed. The meropodite of

the third pair is 4.5 times as long as wide, instead of 4 times.
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Port Jackson, New South Wales (type) ; A. McCulloch, for whom
the species is named. South Aclehiide, South Australia; H. W.
Baker.

Type in Paris INIusenm.

SYNALPHEUSLOPHODACTYLUS,new species.

Differs from S. hhiiKjulcidattdi Stimpson in having the basicerite

unarmed above, the posterior angles of the telson spinous, and the

movable finger of the small chela bearing a dorsal brush of hairs and
not some lateral bunches. Furthermore, the antennular peduncles

and the carpocerite are short (ratio 1 :4 for both), the antennal scale

is large, the feet of the third pair are slender (proportions of the

meropodite 1:-1:.5 instead of 1:8 in S. hlunguiculatus ca-ilipcs Cou-

tiere, which approaches it the most in this regard).

Diego Gai'cia, Chagos Archipelago; Percy Sladen Trust Expedi-

tion.

Type in Paris Museum.

SYNALPHEUSSLADENI, new species.

Differs from all the other species of the L.kvimanus group by the

considerable prominence of the frontal border, the basicerite being

feebly spinous below, the antennal scale large, the large chela cylin-

drical, almost 3.5 times as long as high, the feet of the third pair

slender (proportions of the meropodite 1:5.4), and the telson very

narrow with posterior right angles. It approaches the species of the

CoMATULARUMgTOup, while the small chela is altogether comparable

to that of /S. longicarpii)^.

Cargados Carajos, western Indian Ocean ; Percy Sladen Trust

Expedition (to which the specific name is dedicated).

Type in Paris Museum.


